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FOREWORD 


HE successful Radio-TV Serviceman is the 
man who can read diagrams—the fellow 
who understands symbols, circuits and details 
of Radio and Television construction. : 
A knowledge of circuit tracing and diagram 
analvsis is to the serviceman what a knowledge 
of mathematics is to an accountant. This book 
contains diagrams of modern radio and televi- 
sion sets. These diagrams have been supplied to 
the Educational Book Publishing Division of 
The Coyne Electrical School by the leading Ra- 
dio and Television manufacturers of the United 
States. They represent an effort on the part of 
the Industry to help Coyne put out a practical 
book on How to Read Diagrams. 

Reading radio and television diagrams can be 
as easy as reading a newspaper if a man has a 
clear conception of the various signs, and the 
symbols used in these diagrams. 


It is the purpose of this book to make clear and 
easy to understand these different terms and symbols 
that represent the component parts of radio sets, 
their connections and the tracing of the current thru 
these parts as well as other phases of scientific radio 
circuit tracing. 

Common terms such as circuit, current, resistance 
and difference of potential are often used when talk- 
ing about radio. 

In every case as we come upon a new symbol in the 
special series of instructional diagrams we have es- 
pecially selected to explain modern diagram analvsis, 
we will follow this practice: 


First, we will give the definition, then we will 
give an illustration in everyday language. We 
will compare the purpose of the radio or televi- 
sion component with something you see in every- 
day life. Following this practice, you will better 
understand the reason for the various parts in a 
radio set as well as the wav they “dovetail” with 
all other parts. 

We will break down every part of the circuits so 
that vou can follow the logical path of the current 
flowing through the radio. 

Many of the diagrams in this book have been pre- 
pared by the staff of Coyne School for instructional 
purposes. These diagrams have special notes and 
analvzing instructions that make them amazingly 
easy to understand. These diagrams have been 
SHOP TESTED by actual on the job use. That 
eliminates any possibility of any technical errors. 

Regardless of whether you are a "beginner" or. 
an experienced radio man you should find the 
material in this book of extreme value to you. We 
have put a great deal of up-to-date instruction 
methods in Radio circuit and diagram reading in this 
book along with dozens of valuable commercial radio 
diagrams. 

Radio-TV diagram reading is the same as any 
other reading—the more you do of it the more 
expert vou become. To succeed in Radio and 
Television you must know circuit tracing so 
give the specially prepared material in this book 
careful study—it can help you increase your 
speed and accuracy in reading diagrams. 


Pus assez 


B. W. COOKE, President 
Educational Book Publishing Division 
Coyne Electrical and Radio School 
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SECTION I 


Schematic Diagrams and How to Read Them 


Suppose then we start with the most common ex- 
pression used in radio—a radio circuit. 


By definition "a circuit is the complete or closed 
path taken by an electrical current in flowing through 
a conductor from one terminal of the source of sup- 
ply to the other.” 





A Circuit 
Clout 


. No doubt you have often heard the expression “a 
circuit clout.” This is used in baseball when a batter 
hits a home-run. It means the ball has been driven 
far enough to enable the batter to complete the “cir- 
cuit” of bases. The bases form a closed loop or path 
for the batter to take, just as connecting wires form 
a closed loop or path for the current to take. 


The resistance is the substance which resists or 
opposes the flow of current through it. 





It can be compared to a valve in a water pipe to 
limit the flow of water. 


A difference of potential or difference of pressure is 
the difference between the potentials or pressures at 
two points in a circuit. 


To better understand this let's assume that we are 
looking at a two-story building. In measuring the 
distance between the street and the first floor we 
found it to be 10’ and the measurement to the roof 
was 30’. It would be correct to say that the distance 
between point "A” and point "B” is 10” or that point 
"B" is 10 higher than point “A”. In order to make a 








measurement we must refer one point to another. It 
would not be correct to say that point “C” measures 
20' because we are not sure whether the point to be 
measured is fram "B" or "A". Point "C" does meas- 
use 20' if we are referring it to point “A” as the other 
point, but it is only 10' from point "B" or point "D". 

The same thing holds true in electrical circuits. 
The difference of potential is a measurement between 
a lower and a higher point in a circuit. One point is 
at a higher electrical degree than the other. The 
higher point having a deficiency of electrons while 
the lower point has an excess óf electrons. It is the 
movement of these electrons that constitutes a flow 
of current in an electrical circuit. 

The difference of potential and the opposition are 
circuit properties. In fact they are the determining 
factors as far as the current is concerned. When the 
opposition in any circuit is not sufficient to limit the 
current, wires may burn or the units connected in the 
circuit may be ruined beyond repair. That is the 
rcason why they put fuses in the branch circuits in 
homes. To protect the conducting wires from excess 
current. 

Diagrams are used in Radio just as blue prints are 
used in construction work. They tell a complete story 
that might otherwise require thousands of words of 
explanation. 


Resistances 





W 
Battery 
Elements of a series circuit. 








Elements of a parallel circuit. 











There are several types of diagrams used, just as 
there are different types of maps available for the 
man preparing to go on a journey. He may have a 
“pictorial diagram” which is a diagram pertaining to 
or illustrated through pictures. 

They make the same type of diagram in Radio for 
the beginner as illustrated below. 


Consequently, certain signs, marks or symbols, 
easy for all of us to duplicate, have been adapted and 
made standard. They represent the component parts 
and were originated in order that we may convey or 
impart our information to others, quickly. 

In radio a schematic diagram shows the electrical 
connections of a circuit by means of symbols used in 





Such a diagram enables us to quickly determine 
the layout of all the parts. The question then arises, 
since a pictorial diagram has these advantages, why 
not use them exclusively? If we sit back for a mo- 
ment and think about it, the answer would be ob- 
vious. To use these diagrams we all must be skilled 
or gifted with artistic talents, it takes a great deal 
of time and effort to put down on paper any part of 
the above two diagrams for the sole purpose of ex- 
plaining either of them. 


place.of the actual parts. Symbols to represent the 
different parts are simple signs, marks, or characters 
used as an abbreviation. It is important to learn these 
symbols so that all the parts may be readily identified. 

Of course, it would be impossible to expect a be- 
ginner to memorize all the existing symbols in a 
short time, but by constant reference to radio dia- 
grams in magazines or books you will be surprised 





to note how quickly and easily you have learned to 
identify these symbols. 

Still another type of diagram is known as a “block 
diagram.” 





In the above diagram only.the states are shown 
and the roads to take to get to them. Likewise in 
radio, a block diagram merely shows the connections 
of the different stages in block-form. 







Antenno 


Speaker 


The diagram above is the easiest of all to explain 
in that the function of each stage is omitted, just as 
the road, map above would be simple to direct a per- 
son, interested to get at a certain point without ex- 
plaining the different rivers. he would have to cross 
and the cities that he would pass. etc. 

For instance, in that block diagram the electro- 
magnetic waves radiated by means of a transmitting 
antenna cut the stationary conductor called the re- 
ceiving antenna. These waves cause a difference of 
potential to be induced in the receiving antenna re- 
ferred to as a signal. The converter stage receives the 
signal and mixes with a signal generated by the 
oscillator. The difference of these two signals is sent 
on to the I.F. stage where it is amplified, and sent to 
the audio stage where it is changed to an audio signal 
and amplified. It is received by the power amplifier 
where it is. further amplified and moved on to the 
speaker. 

The signal strikes a diaphragm in the speaker 
causing it to vibrate, thus changing the electrical 
impulses into sound. 

We can safelv say then that block diagrams are 
used to give a general idea of the operating principles 
in a condensed form. 


It would be well at this time to introduce some of 


the symbols used and show what the actual parts ' 


look like. 
The antenna or aerial is a conductor used to pick 
up radio signals. The outdoor antenna, usually 


Guy Wire 
insulator 











Aeriol Wire 


Fostening Wire 


Lead-in 


mounted on a structure or roof is a bare wire of pre- 
determined length. The vertical line represents the 
lead-in wire which makes connection between the 
antenna and the receiver. This type of antenna is no 
longer used for radio reception, but the symbol in- 
dicates an antenna regardless of design. 


Loop 


Antenna 


The loop antenna or aerial consists of com- 
plete turns of wire spaced on a rectangular frame 
of wood or attached to a cardboard. It is built 
into a receiver cabinet. 


The ground connection is an earth connection. It 
may be a water pipe, a radiator or any pipe driven 
into the earth to insure good contact with the moist 
earth. It also indicates a connection to the chassis of 
the receiver. 


This symbol is often used to simplify diagrams by 
eliminating unnecessary lines. The symbol shows the 
common connections in the circuit. 


There are various types of capacitors used. 

A capacitor consists of two conductors sepa- 
rated from each other by an insulator called a 
dielectric, such as air, oil, paper, glass, ceramic 


Trimmer 
and Podder 
Capacitor 





- -ወም 








capable of storing electrical energy. They block the 
flow of direct current while allowing alternating and 
pulsating currents to pass. 


Variable capacitors are used in Radio fre- 
quency and oscillator circuits. Their capacity 
may be conveniently varied. They are usually 
found in the form of a movable and fixed set of 
plates. The movable plates are called the rotor 
and the fixed plates called the stator. Air is used 
as a dielectric. Their main purpose is to adjust 
the circuits to resonance. 

Padder and trimmer capacitors sometimes are 
mounted on the variable and can be adjusted with 
a screwdriver. They permit accurate alignment 
of the radio frequency and oscillator circuits. 






Fixed Condenser 

(MICA OR PAPER) 

Electrolytic capacitors are a special type of 
fixed capacitors used in direct current circuits 
only. The polarity of these capacitors is clearly 
marked and must be observed. 

These capacitors are usually found in the 
power supply circuit. Mica and paper capacitors 
are other types found in radio. The mica will be 
found in the radio frequency circuit, while the 
paper capacitor will be found almost anywhere 
from the low radio frequency circuits to the 
audio stage. 


Aa W 


FIXED RESISTOR 


RHEOSTAT | 1 






POTENTIOMETER (VOLTAGE DIVIDER) 

Resistors, rheostats and potentiometers are de- 
signed to oppose the flow of current whether it be 
direct or alternating currents. 


A resistor whose value remains constant is called 
a fixed resistor. On the other hand if the value can 
be changed during operation it is known as a variable 
resistor. 

Rheostats and' potentiometers are variable re- 
sistors. The rheostat can be identified by its two ter- 
minals. The potentiometers have three terminals. 

There is another important property in radio cir- 
cuits called inductance. It is a measure of the ability 
of a conductor to produce a magnetic field. 





Inductance may be introduced in a circuit in the 
form of coils and transformers. 

This property of inductance is present in a circuit 
only when the current changes. That is, when it is of 
alternating nature. As the current changes from zero 
to maximum the magnetic field also changes and in 
so doing cuts the conductor and induces in it a coun- 
ter voltage which tends to oppose the change in cur- 
rent. You will find some type of inductance in all 
stages of a radio circuit. 


AUDIO FREQUENCY 
CHOKE 





A wide variety of tubes are used in radio today. 
The ones most frequently encountered are tbe diode, 
the triode, the tetrode and the pentode. 

Sometimes when space is limited in a radio, tubes 
are used that have the elements of two tubes com- 
bined in one envelope. Examples of these are the duo- 
diode, the twin-triode, the duplex-diode pentode, etc. 


PICTURE TUBE 





The schematic symbol of a tube is usually shown 
by the base of the socket of the tube. The tube has a 
marker or kev that fits into a similar marker in the 
socket. The reason for this being a precaution against 
burhing the elements in the tube. In this manner the 
tube must be inserted always in the.same way. The 
marker or key as it is sometimes called is clearly 
shown at the bottom of the circle representing the 
tube socket. Terminals of the elements withim the 











tube are indicated and numbered. The numbers being 
in a counter clockwise direction with number one 
located to the left of the key. 






1. SOLDER 83. GRID CAP 
2. CAP INSULATOR 22. GRID LEAD WIRE 

5. ROLLED LOCK 25. GLASS BEAD SEAL 

4. CAP SUPPORT 24. FERNICO EYELIT 

5. GRID LEAD SHIELD 25. BRAZED WELL 

6. CONTROL GRID 26. Steel Suell 

7. SCREDI 27. CATHODE 

8. SUPPRESSOR 28. HELICAL HEATER 

$. INSULATING SPACER | (107 1 39 29. CATHODE COATING 

10. PLATE | 50. PLATE INS. SUPPORT 
31. MOUNT SUPPORT 2 Sl. PLATE LEAD CONNECTION 
12. SUPPORT COLLAR 53 32. INSULATING SPACER 
15. GETTER TAB pe $5. SPACER SHIELD 
14.0LASS BEAD SEAL 54. SHELL 10 HEADER 

15. FERNICO EYELET —— 

Sarah. pr, $6. SHELL CONNECTION 

17. CRIKPED LOCK — 

16. ALIGNING KEY Ke 889 

19. PINCHED SEAL — 


20. ALIGNING PLUG 
40. EXHAUST TUBE 


. Crose-section of a typical RCA Metal Tube. 


This diagram illustrates in detail the construction of a modern radio tube. All 

elements are clearly indicated. The complexity of the tube is here readily 

apparent. Å good basic understanding of tube design and function is essential 
to good radio building. 


Now that we have been introduced to the actual 
parts and the symbols that represent those parts let 
us look at the schematic below and see just how many 
symbols we can identify. 


R 19587‏ 12347 یا ہے 


Of course 8 good idea would be to make 8 note of 
the symbols you did not recognize and refer to them 
until you are sure you will not have that difficulty 
again. 

Qur next step would be to know the different cir- 
cuits in the radio so that we can trace the current 
through these circuits. 

Let's start with the filament circuit in our sche- 
matic which is located in the lower left hand corner 
of our diagram. Incidentally those filaments are do- 
cated within the tubes, but to make the diagram 
clearer by eliminating a lot vf lines the filament cir- 
cuit is usually shown in some corner of the diagram. 

The first symbol we see is that of a male plug that 
fits into any wall receptacle. Then there are two lines 
that make connection to the plug. Starting ¿long the 
bottom line we come to the switch. Its purpose is to 
turn the radio on or off. Above the switch is the sym- 
bol for a fuse. 






$.0.$ Yt. Sw 
ON VOLUME 
CONTROL 


"$v 
۵66 


It protects the parts in the radio in case of a short 
circuit. 
12307 SOLGGT 
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Then we see a capacitor. 


$.P.9 Y. SW 
ON vOLUME 
CONTROL 


US v 
AL -DE 


We can tell it is connected across the line be- 
cause of the heavy dots. When one line crosses 
another and no connection is intended then there 
is no heavy dot. Moving along the bottom line 
again we come to the second dot. Let's move up 
now and to the left to the first filament which is 
the 12 S Q 7. Suppose we look at the 12 5 Q7 
tube and see if we can locate the terminals that 
connect this filament. 


From the symbol we see that the external termi- 
nals are number seven and number eight. As we go 
on tracing the circuit, we pass the filaments of the 
12 SA7, the 12 5 ፪ 7 the 501.6 and the 3525 tubes 





through the fuse and back to the plug. That com- 
pletes the filament circuit. 

It does seem strange to have wires inserted within 
the tubes and tied together to form a closed loop for 
no apparent reason. Any substance whether it be in 
a solid, liquid, or gaseous state offers resistance to 
the flow of current. Then why do we need a filament 
circuit in a radio? This same circuit is often referred 
to as the heater circuit and its function is to heat the 
cathode. The cathode plays an important part — it 
supplies the electrons necessary to operate the tube. 
It consists of a thin metal sleeve coated with electron- 
emitting material. The filament, or heater, is placed 
within the sleeve, and is insulated from it. In opera- 
tion, the filament heats both the cathode sleeve and 
the coating to the electron-emitting temperature. 

Referring to our diagram again you will notice that 
the filament is the only element within the tube that 
has two external terminals. All the rest have only 
one terminal to make connection with. We pointed 
out earlier in our explanation that in order to have 
a flow of current we needed a closed loop. Then some- 
thing must take place within the tubes to complete 
the remaining circuits. The simple schematic dia- 






gram below shows a plate, a filament and a cathode. 







[is] il 
3525GT 


RECT. 


Me 47 
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neaten CIRCUIT 


The plate is at a higher potential than the cathode. 
When the filament heats the cathode to the emitting 
temperature, the electrons move at a high velocity 
thru the vacuum of the tube to the plate. To illustrate 





the above explanation, let's assume that a number of 
people are stranded on the platform of a railroad 
station and it is raining quite hard. To add to their 
misery the overhead shelter is not long enough to 
accommodate them all. Some of them are getting wet, 
therefore the general tension increases. Anxiously 
they look around and in the distance they see a 
brightly illuminated marquee. Since they notice that 
not many people are under it they start for it. Others 
that never saw the shelter join in because they think 
it is the wise thing to do. In the same way the elec- 
trons all rush to the brightly illuminated plate be- 
cause of its higher potential. In tracing the plate cir- 
cuits of all the tubes, you will notice that they all 
connect to one common point. The electrons then 
move from.this common point to the cathode of the 
35Z5. They go on to the plate of that tube and back 
to the source of supply. 

The screen grid follows the same path as the plate 
and is used to shield the grid from the plate. The 
screen supplies an electrostatic force pulling elec- 
trons from the cathode to the plate. It is mounted 
between the control grid and plate for the purpose of 
reducing the capacity between those two electrodes. 











ሠ 








The control grid has the most effective control 
over the flow of electrons thru the tube. It is like the 
traffic cop on the corner. He blows his whistle and 
puts up his hand to stop the traffic. Then he signals 
the traffic to move on again. In the same way the 
control grid signals the traffic of electrons to move. 
Sometimes more electrons move to the plate while 
other times there are less. It all depends upon the 
potential of the grid. Because of this varying voltage, 
an A. C. component is impressed on the D. C. poten- 
tial of the plate. This changes the D. C. voltage to a 
pulsating D. C. The primary of a transformer is 
usually connected to the plate of the R.F. stage. Since 
the current in the plate circuit is varying it induces 
a voltage into the secondary of the transformer and 
that voltage is applied to the grid of the next tube. 


Now that we have this information let's trace the 
signal from the antenna to the speaker. 

The electro-magnetic waves thru the air strike the 
antenna and induce a voltage in it. This voltage is 
applied to the control grid of the first tube. Being of 
alternating nature it controls the flow of electrons 
thru the tube. At the same time the oscillator gener- 
ates a voltage and is also applied to the same tube. 
The difference of these two voltages causes the 
change in current in the plate circuit. This change in 
current induces a voltage in the secondary of the 
transformer which is applied to the grid óf the I.F. 
tube. As the signal is applied from stage to stage, it 
is amplified many times over. When it reaches the 
next stage the I.F. signal is changed to an audio note. 
It is then applied to the grid of the output tube. From 
there, the electrical impulses vibrate the diaphragm 
of the speaker. In doing so, these impulses are 
changed to sound, and we hear our radio programs. 

The diagram we have taken you through step by 
step is similar to any other radio diagram you may 
ever be called upon to analyze. 

In some sets you will find additional circuits for 
automatic push button tuning or combination 
phonograph and radio. These things are merely ad- 
ditions to a basic radio circuit arrangement such as 
we have jüst explained. You can trace out the cir- 
cuits for these additional features in a set the same 
way you have checked the preceding diagrams. 

The balance of this book is composed of data 
and diagrams. The data section includes specially 
prepared material to explain many important 
phases of servicing. You will find explanations of 
such things as Impedance, Inductance, React- 
ance, Frequency Modulation, Resonance and 
dozens of other important subjects. 

Several pages of the book are devoted to ex- 
plaining how to read and use nomograms. 

The second portion of the book contains dia- 
grams of Radio, Television sets and Public Ad- 
dress equipment. We have had the cooperation 
of the Industry in compiling this valuable collec- 
tion of modern diagrams and in addition to 
giving you practical material for on the job serv- 
icing these diagrams also provide material you 
need to learn diagram tracing. With the instruc- 
tions you have had you should not have any 
difficulty analyzing these diagrams. 











SECTION II 


Component Identification, Charts, Nomographs, Audio Data 





Old 
Preferred Values of Resistance | Standard 


120% 


10 
D “ዐዐ ool. po. D 


100 


150 


330 


470 


1000 


1500 


4700 


6800 


10,000 


15,000 


22,000 


Old 
Color Coding Preferred Values of Resistance | Standard 
pra OO ee 20% | 2108 | 25% | Values 
alues t + alues 
A 8 ር D «no col. pu. D = gold A 
so Green Black Black 23,000 Red 
Green Brown Black 27.000 27,000 Hed 
Green Blue Black 30,000 39.000 Orange 
Blue Red Black 33,000 33,000 33,000 Orange 
Hlue Gray Black 36,000 Orange 
75 Violet tireen Black 39,000 39.000 Orange 
Gray Red Black 20,699 Yellow 
White Brown Black 43,000 Yellow 
100 Browa Black Brown 47,000 47,000 47,000 Yellow 
Brown Brown Brown 59,909 Green 
Brown Red Brown 51,000 Green 
Brown Oraugo Brown $6,000 56,000 Greeu 
150 Brown Green Brown 60,000 Blue 
Brown Blue wn 62,000 Blue 
Brown Gray Brown 68,000 68,000 68,000 Blue 
200 Red Hlack Brown 75,000 75.000 Violet 
Red Rod Brown 82,000 82,000 Gray 
Red Y ellow Brown 91,000 White 
250 Red Green Brown 100,000 | 100.000 | 100,000 100,000 Hrown 
Red Violet Brown 110,000 Brown 
300 Orange Black Brown 120,000 | 120,000 329,009 Brown 
Orange Orange Brown 130,000 Brown 
350 Orange Green Brown 150,000 | 150,000 | 150,000 150,000 Brown 
Orange Blue Brown 160,000 Brown 
Orange White Brown 180,000 | 180,000 Brown 
489 Yellow Black Brown 200,000 200,009 Red 
Yellow Orange Brown 220,000 | 220,000 | 220,000 Red 
450 Yellow reen Hrown 240,000 Red 
Y ellow Violet Brown 250,000 Red 
809 Green Rlack Brown 270,000 | 270,000 Rod 
Green Brown Brown 300.000 300,000 Orange 
Green Riuo Rrown 330,000 | 330,000 | 330,000 Orange 
698 Blue Black Brown 360,000 Orange 
Blue Red. Brown 390.000 | 390,000 Urango 
Blue Gray Brown 409,009 Yellow 
750 Violet Green Brown 430,000 Yellow 
Gray Red Brown 470,000 | 470,000 | 470,000 Yellow 
White Brown Brown 500,000 Green 
1000 Brown Black Red $10,000 Green 
Brown Brown Red $60,000 | 560,000 Greon 
1200 Brown Red Red 606,695 Rlue 
Brown Orange Red 620,000 Hlue 
1500 Brown Green Red 680,000 | 680.000 | 680,000 Blue 
Brown Blue Red 750,000 750,000 Violet 
Brown Gray Red 820,000 | 820,000 ray 
2000 Red Black Red 910,000 White 
Red Rod Red 1.0 Meg. | 1.0 Meg. | 1.0 Meg. | 1.0 Meg. Brown 
Red Yellow Red 1.1 Meg. rown 
2500 Red Green Rod 1.2 Meg. | 1.2 Meg. Brown 
Red Violet Red 1.3 Meg. Brown 
3000 Orange Black Red 1.5 Meg. | 1.5 Meg. | 1.5 Meg. | 1.5 Meg. Brown 
Orange Orange Red 1.6 Meg. Hrown 
3500 Orange Green Red 1.8 Meg. | 1.8 Meg. Brown 
Orange Blue Red 2.0 Meg. | 2.9 Meg. Hed 
Orange White Red 2.2 Meg. | 2.2 Meg. | 2.2 Meg. Red 
4029 Yellow Black Bed 2.4 Meg, Red 
Yellow Orange Red 2.7 Meg. | 2.7 Meg. Rod 
Yellow Violet Red 3.0 Meg. | 3.0 Meg. Orange 
$000 Green Black Red 3.3 Meg. | 3.3 Meg. | 3.3 Meg. Orange 
Green Brown ከ64 3.6 Meg. Orange 
Green Hlue Red 3.9 Meg. | 3.9 Meg. Orange 
Blue Red Red 4.0 Meg. Yellow 
ue Gray Red 4.3 Meg. Yellow 
7500 Violet Green Red 4.7 Meg. | 4.7 Meg. | 4.7 Meg. Yellow 
Gray Red Ned $.9 Meg. Green 
While Rrown Red 5.1 Meg. Green 
19,000 Brown Black Orange 5.6 Meg. | 5.6 Meg. Green 
Brown Brown Orange $.0 Meg. Blue 
12,000 Brown Red Orange 6.2 Meg. Blue 
Brown Orange Orange | 6.8 Mey. | 6.8 Meg. | 6.8 Meg. Blue 
15,000 Brown Green Orange 7.9 Meg. Violet 
Brown Blue Orange 7.5 Mcg. Violet 
Brown Gray Orange 8.0 Meg. Gray 
20,000 Red Black Orange 8.2 Mcg. | 8.2 Meg. Gray 
Red Red Orango 9.0 Meg. White 
Red Yellow Orange 9.1 Meg. White 
10 Meg. | 10 Meg. | 10 Meg. | 10 Meg. Brown 


82 
100 
120 
150 
180 
220 


270 
330 


390 


470 


680 

820 
1000 
1200 
1500 
1800 
2200 


2700 
3300 


3900 


4700 


5600 


8200 
10,000 
12.000 
15.000 
18.000 
22.000 





15% 
= gold 


Standardized coding for resistance value 
identification is confined to ten colors 
and figures as shown: 





Figure 


0 
1 
2 
3 
4 
$ 
` 6 
1 
8 
9 








RESISTOR COLOR CODE 













Ye 


7/77/77 
ሪ 7 
I, 





SS 


Y 
/ 
/ 





The body (A) of the resistor is colored to represent the first 
figure of the resistance value. One end (B) of tho resistor is 
colored to represent the second figure. A band, or dot (C) of 
color, representing the number of ciphors following the first 
two figures, is located within the body color, The two dia- 
grams illustrate two interpretations of this standard method 
of coding resistance value. 

















The color "D" appearing on the body of the axial lead 
resistor and on the end of the radial lead type, is used to indi- 
cate tolerance value. 

If no color appears in the position shown on the resistore, 
the tolerance is ቷ 2055. If the resistor has a silver dot or band, 
the tolerance is +10%, while if a gold color is employed. the 
resistor is within +5% of the specified value. 








Admiral 20X5, 20X5A, 20X5B, 20XSCZ, 20X5EZ, 20XSGZ, 20XP5, 20XPSA CHASSIS. 
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Figure 27. Top View of Printed Circuit Assembiy (Used in Chassis Stomped Run 8 or Lower) 
Showing Printed Circuit ond Electrical Connections. 
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Figure 28. Top View of Printed Circuit Assembly (Used in Chossis Stamped Run 8 or Lower) 
Showing Voltages Measured Under Conditions Given on Schematic. 


A DECIBEL NOMOGRAM 


Most useful of graphic charts, the nomo- 


gram is “equivalent to an infinite number 


of graphs.” This one can be used to find 


a number of solutions to decibel problems 


ANY problems may be solved by 
M graphical means. An advantage 

of such representations is the 
bird's-eye view which results. To con- 
nect two variables it is common to plot 
a chart which is a line or curve, every 
point of which indicates one variable 
in terms of the other. Charts may be 
designed to correlate frequency vs. dial 
setting, antenna length vs. reactance, 
plate voltage vs. plate current, etc. 

Another type of graph is the nomo- 
graph, which is useful in certain types 
of problems. This is usually designed 
to contain three lines or curves, each 
calibrated in terms of a variable. The 
nomograph differs from the ordinary 
chart in that the reader supplies his 
own indication by the use of a straight- 
edge, preferably a celluloid or other 
transparent ruler. 

Suppose we wish to show the varia- 
tion of three quantities: Two may be 
shown on a chart, but there is no way 
of showing the third, which will have 
to be assumed constant. We would 
need an infinite number of curves on 
our chart, each corresponding to some 
value of the third variable. 4 nomo- 
graph is therefore equal to an infinite num- 
ber of graphs. This is the key to its 
usefulness. 


Å useful nomograph is that relating 
db gain or loss to voltage or power 
ratio. The three variables are input, 
output and decibels. In the figure, the 
left-hand scale is calibrated .in values 
from 1 microvolt to 100 volts in two 
sections, A and B. The right-hand scale 
indicates from one-half volt to 500 
volts. The center scale shows decibels 
in two sections, C corresponding to A 
and D corresponding to B. 

As the nomograph stands it indicates 
voltage gain or loss, but since current 
varies directly with voltage in any con- 
stant impedance circuit, amperes may 
be substituted for volts and micro- 
amperes for microvolts. To extend to 
power vulues the center scale must be 
divided by two for all readings. 

To work out a problem, connect the 
larger of the two voltages, currents or 
powers at scale E with the smaller at 
either A or B by means of the ruler. 
If the output is larger there is a gain, 
otherwise a loss. The answer is read off 
at C or D. 

Four lines are shown on the figure as 
examples. 

1—We wish to find the voltage gain 


of an audio amplifier. Making measure- 
ments with a v.t.v.m. we find the output 
is 55 volis when the input is .15 volt. 
There is a GAIN of 51.3 db (Line A). 

2—We have an r.f. tuner-and after 
repairing and aligning we wish to find 
its amplification. Applying a signal 
generator to an artificial antenna we 
find an output of 3 volts when 1600 
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microvolts is measured at the input. 
The GAIN is 65 db (Line B). 

3— How much attenuation must we 
use to obtain an output of .51 volt 
when 20 volts is applied to the atten- 
uator? All impedances are assumed 
matched. We must design an attenua- 
tor to have a 31.9 db loss (Line C). 
The same line may be used to show the 
output when the input and the attenua- 
tion are known. 

4—As mentioned before, power cal- 
culations are the same except that the 
db scale is read off as one-half its 
value. The catalog lists a particular 
amplifier as having 10 watts output. 
What is its power gain (above 6 milli- 
watts) ? Connect 10 at E with 6000 at 
A. The gain is 64.2 divided by 2, equals 
32.1 db (Line D). 
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ric. 3 DETERMINING SPEED 
TWO HAMMERS A a B TAPPING 
جب‎ SECOND APART WILL BE HEARD 
AS ONE HAMMER IF GOTH ARE EGWI- 
DISTANT FROM OBSERVER. 
AS HAMMER 8 15 MOVED AWAY 
THE TAPS WILL BE HEARD SEPARATELY 
UNTIL POSITION Bp کا‎ REACHED 
WHERE THE TAPS FROM B WILL BE 
HEARD ONE å BENIND THE TAP FROM A. 
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PHOTO ELECTRIC CELLS, CIRCUITS AND APPLICATIONS 
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SECTION III 


Special Purpose Units, Alignment Methods, 
Ratio Detector Analysis 
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Applications for Phototubes 


Burglar Alarm . . . 


The phototube can be used to operate an alarm system when its light 
beam is cut off by an undesired entry of ‘someone. lt can be a fairly 
simple arrangement, as shown in the diagram, or quite complicated, 
depending on the installation. External alarms require fairly rugged 
weather-proof equipment and consideration must be given to operation 
under various weather conditions. All of the visible light from the 
light source can be eliminated by the use of an infra-red filter. 


MIRROR we WINDOW y 


PHOTOTUBE 


LIGHT SOURCE 


BURGLAR ALARM 


Opening and Closing Doors . . . 


Mechanical door openers employing the action of opening and closing 
doors can be made completely automatic by the use of phototube control. 
This automatic device is especially suitable for garage door, restaurant 
kitchen door, and similar places, for the sake of convenience and time- 
Saving. 

Mechanically operated garage doors are equipped with one push button 
for opening and another for closing. A phototube in a light-on energized 
circuit with its relay connected across the terminals of the opening push 
button may be used as a controlling device. The car driver simply 
sbines the headlights on the phototube which energizes the circuit, operates 
the relay and opens the garage door. 

For swinging doors in restaurants Of bars, a different arrangement an. 
circuit are to be used. Three phototubes in series are to be installed as 
in the diagram. Tubes 1 and 2 are operated from either approach, and 
tube 3 is used to hold door open when someone remains in the doorway. 
When the door closes, tube 3 is short-circuited by switch 4. Since the 
dark resistance of a tube is several times greater chan that of a tube when 
illuminared, blocking the light beam of eithet tube 1 or 2 which are 
connected in series will greatly reduce the current output and thus operate 
the relay. 
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Water Level Gauge . .. 


By means of a column of phototubes, a simple and reliable gauge to 
indicate the level of water or other liquid can be constructe, as shown 
in the diagram. When a beam of light shines through a column of 
liquid, it is refracted. By virtue of this fact, the beams of the light source 
of this water level gauge are adjusted so that they do not strike the 
phototubes unless there is liquid to refract them. Any desired number of 
tubes may be used. Å meter connected to the output will read in direct 
proportion with the number of tubes illuminated. 


PHOTOTUBE 


REFCaCTED TO 
STRIKE CELL 


NO WATER 


Relay Circuit Energized 
by Increase in Light . . . 


In using this circuit, adjust Rg so that the bias voltage 
is just negative enough to prevent the thyratron, 2051, 
from conducting, at a predetermined light level. When 
there is an increase in light, the increase of current in 
the phototube, in turn, reduces the negative gric voltage 
through the voltage drop across R,. The 2051 conducts 
and closes the relay. R, is to be selected according to the 
desired sensitivity of the circuit. The function of R, 
is to keep the current within the current rating of the 
relay and the 2051. It is not needed, if the relay has a 
sufficiently high resistance. The condenser is to prevent 
the relay from chattering. 
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Counting . . . 


The simplest use of phototubes is that of counting, with the aid of telay 
and counter. Å beam of light shines across a conveyor belt into a photo- 
tube which is used in a light-off energized circuit. When the light beam 
is intercepted by the object on the conveyor belt, the change in current 
actuates the relay which, in turn, operates the counter. [f two objects of 
different sizes are to be counted, rwo phototubes may be atranged ac dif. 
ferent heights. The top beam is high enough so the large object will 
intercept st. When the latge object cuts the top beam and the bottom 
beam, the phototube operates one counter. In doing so, it opens the re- 
lay of the second counter. Only when the bottom beam is cut by the 
small object, the second counter registers. With the same principle, 
three or more objects of different sizes on the same conveyor belt can be 
counted. 

If a mechanism operated by the same relays is mounted to separate the 
two objects, che counting system may serve, at the same time, as a sorting 
system. 


CONVEYOR BELT CONTROL 





Turbidity Control . . . 


In the process of manufacture or purification of liquids, an 

` automatic system can be set up to inspect the clarity or turbidi- 
ty of liquid. Foreign matters picked up by rapidly moving 

liquid may cause contamination if they are not detected and 

eliminated immediately. The arrangement of this automatic 


system is very similar to that of smoke control. 


The diameter of the pipe where the phototube is to be in- 
stalled should preferably be fairly large. Arrangement as in 
sketch is recommended if the pipe is rather small. 
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Smoke Control . . . 


By vittue of the fact that the current of phototubes varies in proportion 
with intensity of light beam, many phototube control units have been 
designed to control, indicate, or adjust smoke density of industrial stacks. 
Aside from the fact that operating companies are required to comply with 
the smoke ordinances, improper combustion results in a waste of fuel. 
The phorotube control may be used to indicate smoke density or to 
register a continuous or permanent record or to operate a mechanism 
that controls fuel feeding. Genetally, when smoke density exceeds a 
predetermined density, an alarm is set off by the change of current in 
phototube. 

To install a smoke indicator, two openings are cut in opposite sides of 
the stack. 1n one opening a phototube is installed and in the other a 
light source which directs a beam against the tube. The intensity of the 
beam of light transversing the stack is determined by the density of smuke, 
and the corresponding current in the phototube with the aid of an ampli- 
fiet can be used to operate an alarm system or adjust direcdy the fueling 
mechanism. The indicating or recording instrument 15 usually calibrated 
into Rengelmann smoke units. 
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Traffic Control 


By means of phototube-controlled trafic lights, 20% of car-seconds 
were saved. When riding on a major highway, ዚ 15 annoying as well as 
wasteful of time to stop at a red traffic light when there is no car travelling 
on «he minor highway. The phototube control makes it possible to give 
the major highway green light all che time except when there is a car 
approaching che trafic lighe on che minor highway. 

The arrangement of light sources and phototube units is shown in the 
diagram. The light source, quite similar to automobile spotlight, sends 
a beam of light across the street co the phototube unit which was equipped 
with a tens to permit only the beam from light source to shine on the 
phototube surface. 
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Boat Radios 


You cannot simply resign yourself to 
getting your feet wet, and then get 
out to push the boat. And you just 
don't handcrank a large marine en- 
gine. 

Before selling and installing that 
radio, check the boat's storage bat- 
tery capacity against its lights and 
contemplated radio drain. Additional 
storage batteries, in some cases, may 
not be the best solution. 

Weight is important aboard ship. 
The deeper in the water the boat 
sits, the harder it's going to be to 
move her, If this factor is not too 
important, however, an additional 
battery may be installed, and the 
generator's rate of charge stepped up 
correspondingly. Otherwise, a dry- 
battery portable receiver may be 
needed. 

Connecting the radio to the boat's 
power supply will introduce ignition 
noise, and probably auxiliary motor 
noise. This interference may be 
treated in the same fashion it would 
be treated ashore with one basic 
difference . . . don’t use spark plug 
suppressors! 


Why Suppressors Are Out 


Suppressors should never be in- 
stalled in a marine engine. In most 
cases, the inclusion of a resistance 
in the spark circuit will ruin the 
engine. The number of times sup- 
pressors may be used with impunity 
are so few that suppressors may be 
considered non-existent aboard ship. 

The reason is this: suppressors 
will not interfere with the starting 
and running of an engine. However, 
at full load, or close to full load, the 
resistors will cut down the amount 
of spark and prevent complete com- 
bustion. 

The unburnt gasoline will foul the 
combustion chamber and eventually 
dilute the crankcase oil to the point 
where the bearings and associated 
parts wiil burn up. The gasoline is 
not readily detected on the oil gauge 
stick or pressure gauge. However, 
the tachometer will show low RPM. 

Suppressors can be used without 
ill effect on most cars, since they are 
very seldom, and then for a short 


period only, operated at full power. 
The modern car engine is "revved 
up" to full power only when the car 
pushes ninety, or when it is raced 
up a steep hill in second gear. These 
periods are too short to permit the 
gasoline to accumulate dangerously 
in the crankcase. 


RADIO © Television RETAILING o 





“Buszconccr”” power supply for 6V, 12V, 32V.9 
showing vibrotor used oft boot's storting "battery. 


However, when a boat owner in- 
stalls a hundred horse motor in his 
boat he uses that full hundred a great 
deal of the time he is under way. To 
double the speed of a boat you have 
to square the power. From this, 
derives the natural tendency to open 
the throttle and let it run. 

Ignition interference, a major prob. 
lem only in 2-way radiotelephone 
jobs, may safely be suppressed by 
means of complete metal shielding. 
A wall of metal as heavy and of as 
low electrical resistance as is prac- 
tical is thrown around the entire 
ignition system, and is grounded to 
the engine at one, or as close to one 
point as possible. The high tension 


JEFFERSON-TRAVIS MR-3 


primary is filtered. The plugs, dis- 
tributor, ignition coil are all inside 
the shield. 

Commercial suppressor “packages,” 
designed to be casily installed on a 
variety of standard marine engines, 
are available. They run about $150. 
installed. Care must be exercised in 
the design to include plenty of insu- 
lation and ventilation. The instan- 
taneous voltages run upwards of fif- 
teen thousand volts, and the ozone 
generated by the electric arcing 
across the points induces corrosion 
and needs to be let out. 

Copper screening tacked to the in- 
side of the engine box and bonded 
to form one continuous wall will 
sometimes help enormously. A 
ground plate has been found to be 
very ineffective so far as reception 
and noise suppression is concerned. 
It should not be resorted to except 
as a final measure or when needed 
to counterpoise a transmitting an- 
tenna. 

The generator may be filtered by 
means of a bypass capacitor and 
filter choke. The same holds true 
for the water closet bowl, sump 
pump, ventilating and other auxiliary 
motors aboard the ship. It is almost 
all cut and try work. No two ships, 
even sister ships, built by the same 
company on the same day have been 
found to respond exactly alike. 
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TV Service Hinis 


Coupling Sweep and 
Marker Generators 
to Receiver 


When using a sweep generator, 
marker generator and oscilloscope to 
check the I-F response curves of a tele- 
vision receiver, it is sometimes difficult 
to obtain the correct balance between 
sweep output and marker output. This 
is particularly true when the ranges of 
the individual attenuators are limited. 
For best results, the amplitude of the 


SNUG-FITTING TUBE SHIELD 


.005 MFD 
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SOLDER 
CONVERTER TUBE 


applied sweep voltage as well as that 
of the marker voltage must be adjusted 
to a fairly critical level. 

The coupling method shown above 
provides additional control of the 
sweep and marker voltages. By sliding 
the tube shield up or down on the tube, 
the capacitance between the shield and 
the tube elements is varied, and the 
coupling can be adjusted as desired. 
Another advantage of this method is 
that it is not necessary to make a di- 
rect connection to the circuit under 
test; simply slide the tube shield over 
the converter tube. Any tube shield can 
be used provided that it fits the tube 
snugly and does not ground to the 
chassis. Courtesy Westinghouse. 


Antenna Stubs 


Occasionally we hear of or recom- 
mend the use of a quarter-wave stub of 
transmission line for trapping out un- 
wanted signals or partially attenuating 
powerful interfering nearby TV stations. 
This is satisfactory as far as the reduc- 
tion or elimination of the undesired sig- 
nal is concerned, but it will also cause 
a change in the R-F response curve of 
the head-end unit on channels close to 
the tuned frequency of the stub. This 
may result in a serious impairment of 
the picture detail due to smearing. 

It has been found that it is much more 
desirable to insert a small capacitor in 
series with each line of the stub at the 
point where the stub fastens to the 
head-end terminals. These capacitors 
should be 5 mmf. for stubs in the low 
frequency TV spectrum and the FM 








band, and 2 mmf. for stubs used in the 
high frequency band. This gives a 
series parallel tuned trap which is much 
sharper in response and will not affect 
the response curve of the head-end unit 
unless the stub is tuned directly in the 
channel. 

The capacitors in the tuning stubs re- 
sult in a longer piece of line being used 
for a particular frequency. The best 
method of determining the proper length 
of line is to clip off small portions until 
maximum attenuation is obtained. 

—Courtesy General Electric Co. 


Matching 72 Ohm 
Coax Cable to 300 
Ohm Balanced Input 


In some areas it may be desirable to 
use 72 ohm coaxial cable as a trans- 
mission line between the antenna and 
the receiver in order to reduce noise 
pickup. The problem of matching the 
coaxial cable to the receivér input in 
such installations can be solved as 
shown. 


TEA 


COAXIAL CABLE 
FROM ANTENNA 
72 A 
COAXIAL CABLE 


The matching section should be one 
half wavelength long at the most criti- 
cal freguency. If reception is possible on 
one channel only, cut the matching 
section to the video carrier freguency of 
that channel. If operation on more than 
one channel is possible, cut the match- 
ing section to the video carrier fre- 
guency of the weakest signal.—Courtesy 
Westinghouse. 


Ground Connection 
to Aguadag 


Wear or vibration may sometimes de- 
velop a poor connection between the 
outside coating of the cathode ray tube 
and its grounding springs. The atten- 
dant arcing at that point can result in 
tearing of the picture and insufficient 
picture width. 

To insure a permanent ground con- 
tact, a piece of aluminum foil may be 
inserted between the aguadag and the 
grounding springs. This foil, one side 
of which is coated with adhesive, is 


first cut to size of 1" x 155". One 
edge is then folded 14” over the ad- 
hesive side of the foil. Finally, the foil 
is placed between the aguadag and the 
grounding spring in such a manner that 
adhesive holds the foil to the aguadag, 
the spring bears against the uncoated 
side of the foil, and the uncoated side 
of the 14" fold bears tightly against the 
aquadag.—Courtesy Westinghouse. 


Shielded 300-0hm Line 


STEP 1 
Remove a 3" length of outer jacket 
from both ends of Federol K-111 cable. 


Pull the remaining 1" of braid over 
the outer ۱۱۲۸۶۰ 


Solder o 4"pigtell of %8 
A.W.G. to brald.Strip I" of polyethylene. 


Tope eoch end of coble with scotch in- 
suloting tape (Minnesota Mining and 
Mfg. Co.33 or#22 Scotch Electrical 
Tape or equivalent ) to prevent water 
or moisture from entering or condensing 
under jacket. An alternative method 
would be to opply a coat of woter-proof 
plastic seal over exposed ends. Crimp 
lugs over tubing and solder leads to 
tugs (use minimum omoun! of heat ) 


Pigtoil from broid should be con- 
nected to most ot upper end ond to 
chossis through a .05 mfd. condenser 
ot the lower end. 





—Courtesy Federal Telephone & Radio Co. 
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Figure 9-3. ል transistorized hearing aid circuit. Parts values are as follows: 


TR1, ፲ጾ2 - RAYTHEON type CK718 PNP junction transistors. 
TR3 - RAYTHEON type CK718 or CK721 PNP junction transistors. 
T1 - STANCOR type UM112 t 'ansistor transformer. 

T2, T3 - STANCOR type ህእ411( transistor transformer. 

T4, -STANCOR type UM111 transistor transformer. 

R1, R2 - 10K-15K resistors*. 

R3 - 50K-100K resistor*. 

R4 - VOLUME control - 4K-6K. 

C1.C2:C3 - Large interstage coupling capacitors - 2-5 mfd. 
M - High impedance microphone (crystal or dynamic). 

By - Power supply battery . . 1.5 to 6.3 volts. 

Sw, - SPST "Off-On” switch. 

PHONE - Low impedance hearing aid type earphone. 


*These resistor values will vary witt, battery voltage and transistors used. Choose 
final values experimentally for best operation. 


CREDIT: Circuit Courtesy STANCOR. 


Figure 9-2. A transistor -operated phonograph amplifier. Parts values are as follows: 


TR, -CBS-HYTRON type 2N36 PNP junction transistor. 
TR2. TR3 - CBS-HYTRON type 2N37 PNP junction transistors. 


R1 
R2 
R3 
C1 
T1 
T2 


- VOLUME control, 10K. 

- 100K resistor. 

- Output bias control, 25K. 

- 1 mfd. 

- Interstage Transformer; 3:2 turn ratio. 

- Output transformer; 4000 ohms to speaker voice coil. 


Sw] - SPST "Off-On" Switch. 


- Tapped battery . . or separate batteries providing 6 and 18 volts. 


CREDIT: Circuit courtesy CBS-HYTRON 
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| - ፲ 9 Mi Connect the output meter to the receiver in the 
4, (7 | conventional manner. Adjust the signal generator 

| AS E | to the required I. F. of the receiver, connecting 

| Her} fr] | it to the input grid of the mixer tube, generally 
| 264. allowing the grid lead disconnected. Adjust the 

| | as | I. F. condensers to the maximum reading of the 

ni Je] | > output meter. If the signal does not go thru, 


| connect the signal generator to the input grid of 
[Wales Bees 25 the last I.F. tube, then connect the signal gen- 
erator to the preceding stages. 


Transfer the signal generator connections to the antenna and ground of the receiver. 


Tune the receiver to band #3 (generally the broadcast band). If the receiver has a 
wave trap, the trimmer (g) is adjusted to minimum reading of the output meter, when 
the signal generator is tuned to the I. F. and the tuning condensers are tuned to 
the low frequency end of the broadcast band. 


Adjust the signal generator and the receiver to 1400 k.c. Adjust the high frequency 
trimmers (a) to maximum reading of the output meter. 


Adjust the signal generator and the receiver to 600 k.c. Adjust the low frequency 
trimmer (e) to maximum reading of the output meter. 


Tune the receiver to band #2 (generally the first short wave band) 


Adjust the signal generator and the receiver to the required frequency of band #2. 
Adjust the high frequency trimmers (b) to the maximum reading of the output meter. 








Adjust the signal generator and the receiver to the required low frequency and ad- 
just the low frequency trimmer to the maximum reading of the output meter. 


The same procedure is followed with bands #5 and #4, the high frequency trimmers 
(c) and (d) are adjusted for maximum reading of the output meter in their respective 
bands. 


NOTE: Keep output of the signal generator low in value, allowing just enough signal 
to give & readable induction on the output meter. Above frequencies do not apply to 
all receivers, check with manufacturers aligning data. 














THE RATIO DETECTOR 


The ratio detector. appearing first in RCA f-m re- 
ceivers. is a device for converting a frequency modu- 
lated carrier to an audio signal, while at the same time 
offering a high degree of attenuation to any incident 
amplitude modulation. The relative insensitivity to am- 
plitude variations. which is an inherent characteristic 
of ratio detectors. enables them to be used without the 
usual preceding limiter stage, thus affording the use of 
a high gain i-f stage instead of the low-gain limiter. 


Theory of Operation 


A brief review of the theory of the discriminator detector 
will help the serviceman to understand the action of the 
ratio detector. 


Figure 1 portrays a conventional discriminator stage, and 
it can be seen that it consists essentially of two diode rectifiers 
which are differentially connected so that the d-c potentials 
across their respective load resistors are subtractive. These 
two d-c voltages (across R1 and R2 in Figure 1) are propor- 
tional to the a-c voltages applied to the diodes. The a-c 
voltage applied to each diode is the vector sum of El and the 
voltage across that half of L1 which is connected to the diode 
plate, as shown in the diagrams of Figure 4. El has practically 
the same amplitude and phase as the voltage across the tank 
in the limiter plate circuit. The current in this same tank 
circuit induces a voltage in L1, which causes a circulating 
current to flow in the resonant circuit composed of L1 and Cl. 
E2 and E3 are the voltage drops which occur across each half 
of L1 as a result of this circulating current. When the carrier 
frequency is equal to the frequency at which the discriminator 
transformer is tuned (Fig. 4A), the a-c voltage applied to 
diode 1 equals that applied to diode 2, therefore the rectified 
voltages are equal and since they are bucking voltages, the 
output of the discriminator is zero. 


When the carrier frequency increases during a half cycle of 
modulation, the phase relations between El, E2 and E3 change 
in accordance with Figure 4B, and it is evident that the vector 
sum of the voltages applied to diode 2 exceeds the vector sum 
of the voltages applied to diode 1, resulting in a higher rectified 
voltage across R2 than across R1. The instantaneous differ- 
ence of the rectified voltages appears as a negative voltage in 
the discriminator output. Figure 4C shows the condition 
occurring when the carrier frequency swings below the resonant 
frequency of the discriminator transformer, the end result 
being a positive voltage at the output of the discriminator. 


The important fact in discriminator action is that the output 
voltage is proportional to the difference between Ediode 1 and 
Ediode 2. This is true because the d-c voltages appearing 
across R1 and R2 vary directly with Ediode 1 and Ediode 2, 
respectively, aud the instantaneous output voltage is the 
difference between the rectified voltage drops. 


In considering the effect of amplitude variation on discrim- 
inator output, refer again to the vector diagrams of Figure 4. 
An increase in the amplitude of the voltage applied to the 
discriminator would increase all of the vectors in the diagram 
proportionately. In other words, the effect would be as though 
the vector diagrams were enlarged photographica'!y. It can 
be seen that while the phase relationships would remain the 
same, the difference between Ediode 1 and Ediode 2 would 
increase, so long as the frequency of the applied voltage differed 
even slightly from the receiver i-f. Thus components of ampli- 
tude modulation would be detected and passed on to the audio 
amplifier. Ordinarily, discriminators are preceded by limiters 
which remove most of the amplitude variation from the f-m 
carrier, but the discriminator itself is not a device capable of 
rejecting amplitude modulation, except when the instanta- 
neous frequency of the applied carrier is exactly equal to the 
resonant frequency of the discriminator transformer. This 
condition occurs only twice in every modulation cycle. 


Note that while an increase in the amplitudes of the vectors 
in Figure 4 results in a proportionate increase in the difference 
between Ediode 1 and Ediode 2 for off-resonant conditions, 
the ratio of Ediode 1 to Ediode 2 is a constant, as far as 
amplitude variations are concerned. Therefore, a detector 
responsive only to changes in the ratio of Ediode 1 to Ediode 2, 
and insensitive to changes in the difference between these 
voltages would be a detector capable not only of converting 
frequency variations to audio variations, but of rejecting any 
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A schematic of the fundamental ratio detector is shown in 
Figure 2. C7 and C4 have very little reactance at the inter- 
mediate frequency, so it is evident that the parallel resonant 
circuit L2 C2 is the true load for the driver stage, this stage 
being shunt fed. A driver stage, in this case, is nothing more 
than a conventional i-f amplifier preceding the ratio detector. 
L2 is inductively coupled to L1, therefore a comparison of 
Figures 1 and 2 will show that as far as the a-c voltages applied 
to the diodes are concerned, these circuits are almost exactly 
similar, indeed, the same vector diagrams used in the analysis 
of Figure 1 can be used to portray the a-c voltages across the 
diodes in Figure 2. Here the similarity ends, because the ratio 
detector method of extracting intelligence from the f-m carrier 
differs greatly from previously used methods. Diode 1, R3, 
and diode 2 complete a series circuit fed by the a-c voltage 
across L1. Since the two diodes are in series, they will conduct 
on the same half cycle, and the rectified current through R3 
will cause a negative potential to appear at the plate of diode 
1. The time constant of R3 C6 is usually about 0.2 second, so 
that the negative potential at the plate of diode 1 will remain 
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Fig. 2—A Sylvania R-4330 has the 
spiral glass discharge tube com- 
pletely enclosed (left) and gas 
pressure may be higher tban in the 
enclosing envelope. The  Amglo 
SARAX (right), however, secures 
comparable results with an open- 
end tube and the outer glass en- 
velope filled with gas, as well as 
the tube. 











Fig. S—The basic circuit used in G-E and Sylvania flashtubes. Gas in the tube 
is ionized by a high voltage between an external electrode and grounded terminal. 





Fig. 3—Basic circuit of the flashtube with capacitor C charged from d.c source 


and discharged through relav S into the flashtube FT 
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Fig. 4—Arrangement for charging capacitors in parallel but discharging them 
through individual flashtubes by means of a transfer relay. 





Fig. 6—lonizing voltage may come instead from the discharge of a small condenser 
charged through a potentiometer from the main d-c supply. 








SECTION IV 


TV SERVICING 
vith 
PICTURE TUBE PATTERNS 


Y 


Analysis of differences between abnormal and normal test patterns 
or television pictures often enables a serviceman to determine the kinds 
of troubles which may be causing the faulty reproduction. Many of the 
picture patterns that appear on TV receivers and the relation of 
these pictures to trouble shooting are described in this book. 


On the following pages under the names ordinarily used to de- 
scribe the appearance, due to faulty reproduction, are lists of troubles 
and photographs illustrating these abnormal patterns. The photo- 
graphs have been provided through the courtesy of Allen B. DuMont 
Laboratories, Admiral Corporation, RCA, General Electric Company, 
Philco Corporation, Sentinel Radio Corporation and Radio Elec- 
tronics Magazine. 


Coyne definitely cautions any inexperienced individual against 
attempting to service a Television receiver. While certain adjustments 
for a better picture can be made from the “dials on the front” under 
no circumstances should anyone but a qualified TV serviceman 
attempt to service a television set. Even qualified servicemen are ad- 
vised to observe the following precautions. 


1. Extreme caution should be taken in handling the picture 
tube. The mounting of picture tube is usually constructed 
to provide adequate protection against implosion while 
the tube is in the receiver. Extreme caution is recom- 
mended when removal or installation of a picture tube is 
necessary. Here are several things to keep in mind. 
Shut off power. 

. At no time rest the tube in the deflection yoke. 

Wear heavy gloves and shatterproof glasses. 


Advise everyone except qualified servicemen to stay at 
least 8 feet away from the set while the installing or re- 
moval of a picture tube is being done. 


ቻ ው ge N 


In any probing or testing in any part of the set it is recommended 
that (a) well insulated wire and hooded test clips be used; (b) use 
good test instruments with all lead wires adequately insulated for the 
voltages to be encountered. You should use extreme caution in work- 
ing in or near the high voltage section; (c) do not take anything for 
granted—test everything—that is the only way to be sure. 











Fig. 131-3.—Bars, Sloping. 


The bars change their degree of slope, their number, and their 
positions as the horizontal hold control is altered. 


Causes for trouble. 
Horizontal hold control incorrectly adjusted. 


Faulty connections, resistors, or capacitors in circuits for horizontal 
hold control or for horizontal automatic control of sweep frequency. 


See also troubles. listed under Movement, Horizontal. 


/ e^ T 


VA 


WA5D 


n rosa 





Fig. 131-16.—Linearity Poor, Vertical 


With r vertical linearity the pattern or picture is compressed or 
flattened from above, below, or from both directions. 


Causes for trouble. 
Vertical linearity control wrongly adjusted. 


Defective capacitors or resistors, fixed or adjustable, in vertical 
linearity control circuits. 


Vertical sweep oscillator tube defective, or supplied with wrong 
voltages. 


Vertical sweep amplifier tube defective, or supplied with incorrect 
voltages. 


Trouble in any parts which follow the vertical sweep oscillator, and 
which carry sawtooth voltages and currents. 


Vertical sweep output transformer defective. 
Shorted turns in a vertical deflection coil. 
Poor filtering of low-voltage B-power supply. 








FOLDS, HORIZONTAL, Figs. 8 and 9. 


Only part of the picture or pattern is 
clearly recognizable, although more or less 
distorted and compressed horizontally. The 
remainder, usually less than half, appears to 
be stretched horizontally and folded back 
over the first portion. The folded part is 
indistinct, usually with only shadowy out- 





Fru 8: 


The pattern is folded horizontally. 


lines. There may be only one fold (Fig. 8) 
or there may be several (Fig. 9) to give the 
distinct portion of the picture a corrugated 
appearance. 


The horizontal retrace time, due to dis- 
charge of the sawtooth capacitor in the hori- 
zontal oscillator-discharge tube circuit, 
actually is longer than the time allowed for 
horizontal retrace in received signals. The 
folded portions of pictures, which are indis- 
tinct and shadowy, occur during periods in 
which the picture tube beam should be blanked. 


Damper Tube And Circuit. 
Tube defective. 


Capacitor on low-side circuit of damper 
open or disconnected, 


Linearity control inductor in damper 
circuit shortec, otherwise defective of wrong 
type or wrong inductance. 


Lead from horizontal output transformer 
and damper to the deflecting yoke has poor 
connections or is allowing leakage of current 
through faulty insulation. 


7 


Damper plate or cathode, depending on 
type of circuit, connected to a tap on the hor- 
izontal output transformer at which horizon- 
tal pulse voltages are not strong enough for 
rapid damping and retrace, 


Boosted B-voltage to the horizontal out- 
put transformer and amplifier plate too low. 


Frequency Control Circuits. 





Fig. 9. One large horizontal fold and several 


minor ones. 
Afc tube weak or otherwise defective. 


Afc control misadjusted. This is a con- 
trol which operates in the circuits of the afc 
tube, or between that tube and the horizontal 
oscillator. 


Too much resistance in the grid return 
lead of the horizontal output amplifier. 


Too much capacitance has been con- 
nected across part of the horizontal output 
transformer or across a width control induc- 
tor when increasing the width of pictures. 


Unbalance in resistors on the two sec- 
tions of a horizontal phase detector or dis- . 
criminator, or resistors connected wrong. 

Insufficient feedback to afc tube from, 
horizontal sweep circuit, Series capacitor 
too small, or shunt capacitor too large. 
Series resistor too great, or shunt resistor 
too small. The feedback lead may be con- 
nected to the wrong point on the horizontal 
output transformer or other parts of the 
sweep circuits. 
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Vertical hold control fixed resistors or 
potentiometer of wrong values or defective. 
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Fig. 131-16.—Linearity Poor, Vertical 


With ያመው vertical linearity the pattern or picture is compressed or 
flattened from above, below, or from both directions. 


Causes for trouble. 
Vertical linearity control wrongly adjusted. 


Defective capacitors or resistors, fixed or adjustable, in vertical 
linearity control circuits. 


Vertical sweep oscillator tube defective, or supplied with wrong 
voltages. 


Vertical sweep amplifier tube defective, or supplied with incorrect 
voltages. 


Trouble in any parts which follow the vertical sweep oscillator, and 
which carry sawtooth voltages and currents. 


Vertical sweep output transformer defective. 
Shorted turns in a vertical deflection coil. 
Poor filtering of low-voltage B-power supply. 





Fig. 131-13.—Ghosts. 


There are multiple images in the test pattern or picture. The dis- 
placed images, of which there may be one or more, may be so close to 
the principal image or may be so faint as to cause only a blurring effect. 
In other cases the displaced images may be at a considerable fraction 
of inch from the principal image, and may be distinct. 


Causes for trouble. 


Part of the transmitted signal is being reflected from large conductive 
or semi-conductive objects, such as buildings, bridges, tanks, or steep 
hills, and the reflected portion is reaching the receiver antenna a 
fraction of a second later than the direct signal. Try rotating the 
receiving antenna to reject the reflected signal without too much loss 
of direct signal. Fit a reflector, and possibly also a director, on the 
antenna. Try the antenna in various locations. 


Incorrect matching of impedances between antenna and transmission 
line, or between transmission line and receiver input. There are stand- 
ing waves on the line. Use antenna and transmission line whose 
impedances match that of the receiver and of each other. 











Fig. 131-6.—Centering Incorrect. 


Picture or pattern may be too high or too low, incorrect vertical 
centering, or it may be too far to the right or left, incorrect horizontal 
centering, or there may be incorrect centering in both directions at 
once, as in the photograph. 


Causes for trouble. Magnetic deflection. 

Focusing control wrongly adjusted. 

Ion trap magnet in wrong position on picture tube neck, or weak. 

Horizontal hold control misadjusted. 

Focusing coil axis direction requires adjustment. Should be in line 
with picture tube axis. 


Focusing coil too far forward or back. Usually should be 14 to % 
inch from the deflection yoke. 

Focusing coil short circuited. 

Deflection yoke too far back on neck of picture tube, or not centered 
around neck. 


Defective bypass capacitor on focusing control. 

Causes for trouble. Electrostatic deflection. 

Centering control or controls wrongly adjusted. 

Horizontal hold control misadjusted. 

Picture tube shield magnetized. 

Leaky capacitor or capacitors between outputs of deflection ampli- 
fiers or oscillators and the picture tube deflection plates. 





Fig. 131-30.—Tilting In Mask. 


Causes for trouble. 

Incorrect position of magnetic deflection yoke. Loosen the yoke fasten- 
ing while rotating the yoke around the picture tube neck to straighten 
the pattern. 

Incorrect position of electrostatic tube. Rotate the entire tube around 
its axis to straighten the pattern. 














Fig. 131-18.—Lines, Narrow, Allover Pattern. 


Due to beat interference from radio frequency and television fre- 
quency signals or voltages originating from outside or within the 
receiver. The number of cycles per second of the interfering frequency 
is equal approximately to the number of lines, either light or dark, 
but not both, multiplied by 15,750. The lines may lie vertically or 
diagonally on the picture tube screen. They weave or ripple and 
change their direction. 


Causes for trouble. 


Interference from f-m radio broadcasting stations operating in the 
area where the recciver is located. Change the direction of the receiving 
antenna. Tune an antenna trap to the interfering frequency. Check 
the transmission line for possible signal pickup. 

Interference from nearby short-wave transmitters. Same remedies as 
for f-m interfcrence. 


Interference from television channels other than the one to which 
the receiver is tuned. Try adjusting the fine tuning control. 


Beating frequency of 4.5 megacycles from sound section of a receiver 
having intercarrier. sound system, or getting past the sound takeoff and 
reaching the picture tube grid cathode circuit through all or part of 
the video amplifier. Check dressing of all grid and plate leads following 
the takeoff. 


Fig. 131-12.—Folded Pattern, Vertically. 


Causes for trouble. 
Vertical hold control incorrectly adjusted. 


Faults in vertical hold control circuit causing vertical deflection 
frequency which is too high. 
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SECTION V 


Waveforms 


The preferred method of analyzing the operation of a TV 
receiver is through the use of an oscilloscope. The waveforms 
reproduced in this Section are typical of those found in a 
well-performing commercial receiver. It must be understood 
that circuit variations exist between different manufacturers 
and that the waveforms obtained will be dependent upon 
these circuit variations as well as the signal conditions and the 
guality of the oscilloscope being used. 





Fig. 139-1. 


Fig. 139-1: Taken at the top of the video detector load 
resistor. This is the output of the video detector and the input 
to the grid circuit of the video amplifier. Here appears the 
entire composite television signal with picture variations, 
positive, at the top and with sync pulses, negative, at the 
bottom. Two vertical blanking intervals are plainly visible 
between the fields. During each blanking interval there ap- 
pear in order, from left to right, the egualizing pulses which 
follow one field, then.the vertical sync pulses at the bottom- 
most points along the trace, and finally the remaining egual- 
izing and horizontal sync pulses which precede the next field. 
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Fig. 139-2. 


Fig. 139-2: Taken at the plate of the video amplifier tube. 
Here again is the complete compositive signal, but now the 
polarity has been inverted to make sync pulses positive and 
picture variations negative. This waveform is applied to the 
cathode of the picture tube, which is the point of signal input 
to the picture tube of this particular receiver. 
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Fig. 139-3. 


Fig. 139-3: Taken at the grid of the first tube in the sync 
section, which is a sync amplifier. The signal shown here comes 
from the output of the video amplifier, and accordingly is 
of the same polarity and' has the same general characteristics 
as shown in Fig. 139-2. 





Fig. 339-4. 


Fig. 1394: Taken at the plate of the sync amplifier tube. 
The polarity has been inverted with respect to polarity in 
Fig. 139-3. The peak-to-peak voltage of this amplifier output 
waveform actually is about four times as great as voltage at 
the input to the tube. 





Fig. 139-5. 


Fig. 139-5: Taken at the plate of the second tube in the 
sync section, which is operated as a separator. Picture varia- 
tions have all but disappeared from the signal, while the 
vertical sync pulses have been retained. Polarity bas not been 
inverted, because signal input is to the cathode rather than 
the grid of this separator. 





Fig. 139-6. 


Fig. 139-6: Taken at the plate of the third tube in the sync 
section, which is operated as a clipper. Polarity has been 
inverted with respect to that of Fig. 139-5. Vertical sync pulse 
voltage peaks have become very pronounced. This is the sig- 
nal which goes to the integrating filter located between the 
sync clipper and the input for the vertical sweep oscillator. 





Fig. 139-7. 


Fig. 139-7: Taken at the grid of the vertical sweep oscil- 
lator, which is a blocking type. Note the sudden changes of 
potential in the negative direction, downward on the trace, 
as the oscillator blocks. Then comes the quick partial recovery 
in the positive direction and the more gradual change pre- 
ceding the positive peak that triggers this oscillator. 





Fig. 139-8. 


Fig. 139-8: Taken at the grid of the vertical sweep amplifier 
which follows the vertical oscillator. This is the sawtooth 
voltage combined with negative (downward) peaks as re- 
quired for magnetic deflection. 











Fig. 139-9. 


Fig. 139-9: Taken at the plate of the vertical sweep ampli- 
fier. Polarity has been inverted with respect to the previous 
trace, taken at the grid of the same tube. Peak-to-peak voltage 
here is about 18 times as great as at the grid. 

Fig. 139-10: This final trace for the vertical deflection sys- 
tem is taken from the circuit which includes the secondary 
winding of the vertical output transformer and the two ver- 






Fig. 139-10. 


tical deflection coils of the yoke on the picture tube. Peak- 
topeak voltage is between one-ninth and one-tenth of that 
at the plate of the vertical sweep amplifier, which connects 
to the primary of the output transformer. | 

Traces which are to follow in Figs. 139-11 to 139-24 are 
taken with the internal sweep of the oscilloscope adjusted 
for 7,875 cycles per second or to the frequency which pro- 
duces two horizontal line periods. 





Fig. 139-12. 


Fig. 139-12: From the plate of the video amplifier tube. 
Except for inversion of polarity this trace is similar to the 
one taken from the grid of this tube. Peak-to-peak voltage 
has been increased about nine times. 





Fig. 139-13. 


Fig. 139-13: From the grid of the sync amplifier, the first 
tube in the sync section. This signal comes from the output 
of the video amplifier, and is of the same polarity as in Fig. 
139-12. 





Fig. 139-14. 


Fig. 139-14: From the plate of the sync amplifier. Polarity 
has been inverted. Voltages for picture variations have very 
nearly disappeared, while horizontal sync pulses have become 
distinct. 





Fig. 139-15. 


Fig. 139-15: From the plate of the sync separator tube. 
Only the horizontal sync pulses now remain. There has been 
no inversion of polarity, due to use of cathode input to this 
tube. 





Fig. 139-16. 


Fig. 139-16: From the plate of the sync clipper tube. This 
waveform is the input to the differentiating filter located 
between the clipper and the horizontal oscillator control tube 
of the horizontal afc system. 





Fig. 139-17. 


Fig. 139-17: From the top (ungrounded side) of the lock- 
in control capacitor in the grid circuit of the control tube 
of the horizontal afc system. This voltage results from com- 
bination of the output from the differentiating filter and a 
feedback voltage from the horizontal sweep output circuit, 
as required for this method of oscillator control. The wave- 
form shown here is taken while a transmitted television sig- 
nal is being received. The sharp or narrow positive peaks 
represent synchronizing voltages which result from horizon- 
tal sync pulses in the signal. 





Fig. 139-18. 


Fig. 139-18: This is the same as the previous trace, except 
that it is taken while no transmitted signal is being received. 
Note the absence of positive synchronizing peaks at the tops 
of the sawtooth portions of the wave. 


SECTION VI 


Typical Schematic Diagrams 


The Radio and Television diagrams reproduced here are 
Photo Fact Standard Notation Schematics (*) prepared by 
the Howard W. Sams & Co. Inc. These diagrams appear 
regularly in Photo Fact Folders (ተ) as a part of the complete 
service data furnished by the Howard W. Sams & Co. Inc. The 
sets of Photo Fact Folders are sold by Electronics Parts Dis- 
tributors in all sections of the world and the diagrams are 
reproduced in this brochure as typical of the finest type of 
data available for service purposes. 

The diagrams are arranged alphabetically by name of set; 
ADMIRAL, AIRLINE, BENDIX, etc. Diagrams on several 
dozen of the most popular TV sets in the country are included 
in this section. 


*Copyright 
+Trade Mark 


INDEX 


Page 


ADMIRAL 
Se NE 
He 
DM 
101101۸10101124 AD a 
DO TRAS AN 
DIRA CCR ۰ی‎ 
321M25A, 321M26A, 321M27A (Ch. 22Y1).. 
421M15A, 421M16A, 421435.....................--- 
421۸126,4211137 MN 
520M11, 5203112 (Ch. 22ላ2ላ))..................... 
520M15, 5203116, 520M17 (Ch. 22A2)........ 
521M15A, 521M16A, 521M17A (Ch. 22Y1) 


AIRLINE (Montgomery-Ward) 
2DGSE INN E Gne dt ere sedie 
2565121556 eC dis e NS ር ee LL X 
ZEW. AG SUDO ME EE OR ا‎ 


ARVIN 
582CFB. 582CFM (Ch. RE310).................. 
ساوت‎ OR REDD a em ፈርመ 
6175TM, 6179TM (Ch. TE331. TE331-2).. 


BENDIX 
OAKI ፡ 2፡2... 
213. 2T 1ن5‎ See 
ሪች] BS A AXI ር ረር Lu E 


CROSLEY 
EU-17COL, COLB, TOLa, TOLB (Ch. 
ee 
EU-21COLBA J 
Core CODBe (Ch387) een, 
EU-2ITOL, TOEB (Ch) 


DU MONT 
RAGE URA BA 


EMERSON 
704 (Ch 1201544 B). sr 
711B, 712B, 720B (Ch. 120164B).................. 


GENERAL ELECTRIC 
ERE EET 
200610506100 
20122102005 5 e en 


HALLICRAFTERS 
Te 
1005-1006 IONS OB 
1017, 1018, 1019 (Ch. A1100D)................... 


MECK 
MM-617T, MM-617C, እ131620ፒ.............. 
MM-620C, JM-717T, ፲34-717ር...................... 
TÀZ20T: IMO MA 
JJ 


MOPAR 
819-0202824 EROR E 


COYNE 


MOTOROLA 
FRP 
Sa WN LIN. 
(Ch. TS-395A, ፲5-395ላ-02)......................-.... 
22 X MIIA CASO یی‎ KIN ae, 


PHILCO 
SOR UR SD E PM TN 
SILMIISI STN 
53- T2266. 53- T2268, 53-ፒ፲2269......................... 
5322122203 53.1 2221 83: P2273C ee 
Fe Se 


RCA 
28400. 28401. 28402, 28403........................ 
2B404 213405 (Ch. RC 
2206 603327 
Peer EN 
FILE KES 


RAYTHEON 
ERA ERAITAT SR CS 
GRAS A (Ch -JDIG-A), 6 escort | 
C-2112A, C-2113A, G-2119A es 
C-2115A. -C-2116A7 Ce2 ISA Pasta man 
RE-2UZA- CERN. TN 


SILVERTONE (Sears-Roebuck) 
1040, 1045 (Ch. 528.194)... sun 
DEAD. 
1117-17, 1130-17, TSO ACIS x ose src es ee 
1141-20, 114520, 1162-17... 
1172:17; 11320 1181-20: es 
1183-21 1188-20 2100 es MISI 
2150 (Ch. 110.700-100,-104,-120,-140,-150).. 


STEWART-WARNER 
216-921067 2LT-9210A. naa ce 
TIE 


SYLVANIA 
I50A E ISSA LEMS 
(Ch. 1-437-3) (Codes CO6 and neoa) — 
ee 6 و‎ ር 


WESTINGHOUSE 
219611 Ve 
11 2016 a 0 0 o 
17081 20( Ch. ved os 
Risk pt ee — 
1725090800 OTO . 


ZENITH 
HOZ (Ch 6GOSZI wc E 
POORE EI) a ee | 
KOE KER 
ED E K E Eu BM qe M I E 
korken 
Kokker 
K2290R, K2291E (Ch. 21K20)...................... 


S BUR M TV PORTION 


BITCH SEQUENCE 


— 


| 
268 


bla av ana = n) 





ADMIRAL 
CHASSIS 2242, A, 22M, 2211 













ጩ 





1 


08 


" ሟከ 





A 
o 
= 


HO 


j 





) 
፥ 
tose 





306ھ 









ON Of THE MANUFACTURER OF THIS 
Y POSSIBLE 1O BRING YOU THIS SERVICE 


455 KC ES 
(9) 35w4 


K | : 

åå 2200.4. 

i OL o urd = 
d 

Qo 60፡5. BAG 13996. iRAVÓ 


ET EUT EUT IVA 


RESISTANCE READINGS 


| ma | 


15.2፳0 |12.2KQ 4.8Meg 
15.29 |t2.2k8 | on | 


۲2500 


12656 


f MEASURED FROM PIN 7 OF V5 174-3 
i TAKEN WITH VACUUM TUBE VOLTMETER 








DC Voltage measurements are at 20,000 ohms per volt; AC Voltages 
messured at 1,000 ohms per volt. ፡ 
Socket connections are shown as bottom views. i 
Measured values are from socket pin co common negative. 
Line voltage maintained at 117 volts for voltage readings. 
Nominal tolerance on component values makes possible a variation of 
+ 10% in voltage and resistance readings. 

olume control at maximum, no signal applied for voltage messure- 
ments. 
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THE COOPERATION OF THE MANUFACTURER OF THIS 
RECEIVER MAKES IT POSSIBLE TO BRING YOU THIS SERVICE 
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FUNCTION EWITCH SBOWN IN "RADIO" POSITION. 
SWITCH SEQUENCE: 
1. RADIO 
5. PHONO (MOTOR OF F) 
9. PHONO (MOTOR ON) 
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ADMIRAL - 5Y22 (5Y2) 


DC Voltage measurements are at 20,000 ohms per volt; AC Voltages 
measured at 1,000 ohms per volt. 

Socket connections are shown as bottom views. 

. Measured values are from socket pin to common negative. 

. Line voltage maintained at 117 volts for voltage readings. 

Nominal tolerance on component values makes possible a varistion of 
+ 10% in voltage and resistance readings. 

. Volume control st maximum, no signal applied for voltage mensure- 
ments. 
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. DC Voltage measurements are at 20,000 ohms per volt; AC Voltages 
measured at 1,000 ohms per volt. å 
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DC Voltage measurements are at 20,000 ohms per vole; AC Voltages 
measured at 1,000 ohms per volt. : 

Socket connections are shown as bottom views. 

Measured values are from socket pin to common negative. 

. Line voltage maintained at 117 voles for voltage readings. A1 

. Nominal tolerance on component values makes possible a variation of 
+ 10% in voltage and resistance readings 
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ል MEA2UREO WITH VTVM 
6 3 VAC ® MEASURED FROM (SOV LINK 


€ SEE PARTI LIST FOR ALTERNATE 
VALUE OR APPLICATION 








OOTTED hi MARTI ARE MOT USED IN ALL 
دہ تم‎ WHEN DOTTED IN PANTS. ARE 
USED POINTS MAAITD X ARE BROKEN 





WAVE PORMI Vi N WITH CONTROL Y 
T YO PROOUCÉ 30 VOLTS PEAK TO 
AK SIGNAL AT PICTURE TUBE 


1. DC voltage eeasuremeats are a: JO, 000 ohms J. Mewsured rajers are (rom corte! pin te Coman 
per voit, AC voltage megøures at |, 000 ‹ሕጨ። agave calves سی عق‎ stated. 





por vor. 
4. Line voltage malmnised at 117 voita for voltage routings. 
3. Pe በመመጽሮና 9 are coind in 6 Clockwise direction 
om vea of sotit. $. AM controla eet (er normal operation, Mo sigma applied. 
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a WEASURED WITH VTVM 
ቀ MEASURED FROM I3DV LINE 


€ DEE PARTS LIST FOR ALTORNATE 
VALLE OR APPLICATION 


DOTTED IN PARTI AME NOT USE) IN ALL 
MODELS. WHEN DOTTED IN PARTS ARE 
UMD POINTS WARMED X ARE DROEN. 
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0000000 


WAVE por, VAREN WITH CONT! 
SET TO P ርቢ 80 جو‎ PLAR 10 
PLAK SIONAL AT PICTURE TURE 


ö— — — — — — 
1. DC voltage moamaromenta are 6! JO, 000 ds = — 1, Measure? vuleos are irom α lo common 
per voli; AC voltage measured ni |, 900 shme erpii cales ote የቲይቡ stated. 
por vol, 
4. Line voltage maistained al UT volta for range rentiags. 
1. Pa ጽባከከደዮበ ریہ‎ commod ta o chckwise dirsrtian 
66) bottem € sort. $. AM controla amt for anc mel operaiica; Mo sígaal eppiied. 
er ج و س و‎ 


p= 


CHANNEL SELECTOR SWITCH SHOWN IN CHANNEL i3 POSITION 


150 V LINE 








SPEAKER 
SOCKET 


53 PINS 
24 4 


DO NOT MEASURE 


THE COOPERATION OF THE MANUFACTURER OF THIS 
RECHVER MAKES IT POSSIBLE TO BRING YOU THIS SERVICE 


mood መሙ -ሙው لہ‎ -ቃ 





| 65 OT Mur 





{SOV LINE 


A PHOTOFACT STANDARD NOTATION SCHEMATIC — CROSLEY MODELS EU-17COL, COLB, TOLA, TOLB (Ch. 385), £U-21COLB4, 
O Howard W. Sams ል Co., (ጸር. 1953 COLd (Ch. 386), COLe, COLBe (Ch. 387), EU-21TOL, TOLB (Ch. 386) 











Son poe RATID DET e 
መጩ 














6. 
nu IST VIDEO IF 280 VIDEO IF 3RD VIDEO IF 8114 


4208 
















63 270K 






FIN 
TUNING 











CENTERING 
MAGNET 


€ 
ہہ سے کے‎ maa ERE e کے‎ | | ] 1.5 MEG 6 e 


BRIGHTNESS 
CONTROL 


I MEG 


1000 
MMF 


I MEG 





69 4708 


ss 695፡*“ 














(2) 21FP4A o 





SYNC PHASE INV 


€31 12A17 






330K 
| VERT MULT 10900 


998 (31 ۸7 
nov 







THE COOPERATION OF THE MANUFACTURER OF THIS 
RECEIVER MAKES IT POSSIBLE TO BRING YOU THIS SERVICE 












47* VERT MULT VERT OUTPUT 
© ® / 






BLUE 5 
o 36° 956 
0 
= Lio 9$ 
ta No o 
= GRN ü 





BLK-YEL 





SMEG 
120V LINE 




























00 NOT MEASURE 
HV RECT 


(19 18361 8 





HORU MULT 


667 








a MEAGURED WITN VTVM 
O MEASURED FROM 120% LINE 


O ME PARTI LIST FOR ALTERNATE 
VALUE OR APPLICATION 
DOTTED ዘላ PARTS ARE NOT USED IN ALL 
MODELS. WHEN DOTTED IN PRATS ARE 
USED PONTS MARED X ARE. BROEN. 





WAYE FORMS pg] WITH SL 

TO PRODUC O VOLTS PEAK TO‏ ا9 
AK SIGNAL AT PICTURE TUBE‏ 

. DC voltage menserements are at 20, 000 chess 3. کو مور ملا‎ value art (rom በብ< ከጽ! pa lo common 


per velt; AC voltage measured at |, 090 amo mPgative usiese ethervise slated. 
pr veli, 


DUMONT MODELS 
RA-164, RA-165 


4. Line voltage matemnined st 117 volts ior voltage readings. 


3. Pin د صاصدہ‎ are counted im a clockwise direction 
ወመ bottom el socket. 3. All controls aet for normal operation; No signal applied. 
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Y 
cw ፅ.3ሃልር Me 220n 140v 
4A MEASUREO WITH ہبی‎ ፈሩ A 
€ SEE PARTS LIST FOR ALTUNAIT 
VALLE ON APPLICATION 52 


DOTTED IM PANTS AME NOT USED IM ALL 
MOOD. S. WEN DOTTED in PARTS ARE e 
USED POINTS MARKED X ARE BROEN. ^u 
7 wit 
HL To cased bers FAR 
AK MONAL AT PICTURE TVER 


1. Maneuret vanes are frem costat pin t» emesmen 


$. Låne voltage maim ined et UT velte Pur voltage remfinge. 
$. All camtrede set fet ommal erati, No spe) applied. 
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MIBECOS 
16900 | po ا‎ 


* DO NOT USE OPMMETER TO MEASURE FILAMENT RESISTANCE. 
t MEASURED FROM BATTERY B+ LEAD. (BATTERY DISCONNECTED) 


a TAKEN WITH VACUUM TUBE VOLTMETER. 


EMERSON 704 (CH. 120154 - B) 





1 - DC Voltage measurements are at 20, 000 ohms per volts, AC 
Voitages measured at 1000 ohms per volt. 

3 - Bocket connections are shown as bottom views. 

8 - Measured values are from socket pin to common negative. 

4 - Nominal tolerance om component values makes possible å 
variation of -19% in voltage and resistance readings. 

$ - Volume control at maximum, no signal applied for voltage 
measurements. 
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| 99980 | ienes | 





[mm | 8.61. | 


"TAKEN WITH POWER CHANGE-OVER SWITCH IN AC-DC POSITION 
OUTPUT OF MI 
DO NOT USE OHMMETER TO MEASURE FILAMENT RESISTANCE 
å TAKEN WITH VACUUM TUBE VOLTMETER 
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DC Vol easurements are at 20,000 ohms per volt; AC Voltages 
megsured at 000 ohms per volt. 


for et connections are shown as bottom views. 
easured values are from socket pin to common negative. 
a Tope maintained at 117 volts for voltage —— 
ominal tolerance on component values m possi iati 
+ 10% in voltage and por Angi Fendinis UA sa varanonot 


olume contro! at maximum, no signal applied for voltage measure. 
ments. 
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@ SEC PAGE 18 FOR ALTERNATE SCHEMATICS 


OOTTED IN FARTS ARE MOT USED IN ALL 
MODE S. WHEN DOTTED IN PRATS ARE 
UMD POINTS MAIMED X ARE BROKEN 


6 SEL PARTS LIST FOR ALTERNATE 
VALUE OR APPLICATION 
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DC voltage measure moots ase at 30,000 ema B, ہہ تفر ملا‎ values are tron 106 he1 pi> to common 
per rol, AC voMaqe measered al !, 000 5ኩመ። PUN galte otherwise visiod 

par valt. 





6. Line voltage melmaimed pi UP voita far voltage readings 
1. Pia munbers are copied 15 6 ciocineias directico 
om bottom X socket. $. All controls ቋና for ከይያ የይ) opetation; Mo signal applied. 
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å MEASUREO WITH YTYM 


€ MI MATS LIST FOR ALTERNATE 
VALUE OR APPLICATION 





7 


OOTTED IN PARTS AME NOT USED IM ALL 
MODELS. WHEN DOTTED IN PARTS. ARE 
USED POINTS MARKED X ARE BROKEN. 


SO 


WAVE FORMS TAKEN WITH CONT 
F-34 TO PROOUCE 60 VOLTS PEAK TO 
AR SIGNAL AT PICTURE TUBE 





PST 













1. DC voltage measurements are at 20, 000 ches 3. Messered valises are (rom pocket pin to coman 
per volt, AC voltage measured at |, 000 ohms segalive unless otherwise stated. 
per volt. 
4. Lies voltage maintained at 117 rolls (or voltage readings. 
3. Pia emberes are counted la 6 ciockwioe direction 
am bottom al het. 





$. AM controls eet (or morma) operation; No signal applied. 
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B CENTERING 
MAGNET 


HALUCRAFTERS MODELS 1005, 1006, 
1013, 1016, 1017, 1018, 1019 (Ch. ANOOD) 


aM CR 
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THT COOPERATION OF INE MANUPAGTVEER OF THis 
۸168107070 maxes IT FPOSMALE TO BOING YOU Emit SIAVICE 


act 
(9 357501 


HIVAC ۱ 
و‎ = wur 
ርጋ 


ር e 
[) : | 
i ۸ " 


atin 
IF3455KC CA — ren 18507 
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DUAL COND DRIVE سی‎ 


ALL MEASUREMENTS TAKEN IN "BAND 1” POSITION 
ALL MEASUREMENTS TAKEN IN "AM" POSITION UNLESS OTHERWISE SPECIFIED 
8 MEASURED IN "CW" POSITION 
t MEASURED FROM PIN 8 Of VS 
A FROTOFACT STANDARD NOTATION SCHEMATIC 4 TAKEN WITH VACUUM TUBE VOLTMETER 


Oen am ve 103 HALL ICRAFTERS - S 38C (RUN 2) 








DC Voltage measurements are at 20,000 ohms per volt; AC Voltages 
measured at 1,000 ohms per volt. N 

et connections are shown as bottom views. ; 
Measured values are from socket pin to common negative. 
Line voltage maintained at 117 volts for voltage readings. — 
Nominal tolerance on component values makes possible a variation of 
+ 10% in voltage and resistance readings. — 
Volume control at maximum, no signal applied for voltage measure- 
ments. 
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ል MEASUREO WITH YTYM 
9 MEASURED FROM 50۷ا‎ LINE 


O SEL MARTS LIST FOR ALTEANATE 
VALUE OR APRLICAT ‘TION 

DOTTED IN PARTS ARE NOT USED IN ALL 

MODELS. WHEN DOTTED IN PARTS ARE 

USED POINTS MARKED پر‎ ARE BROKEN. 
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AVE FORMS TA "- 7ے‎ CONTROL 5 
5ረ፣ TO PRÓDUC VOLTS PEAK To 
PEAK SIGNAL AT መር ዳና f TUBE 


1. DC Voltage measurements are ለ! 20, 000 ahma 3. Measured Assured values are from sachet pin ما‎ common 
Pet volt; AC volage measured at 1, 000 ahma ROTUUN valesa otherwise slated. 
per voit, 


4. Lime voltage maintained at 117 volta lor »nitage readings. 
3. Pin numbers are Counted in 4 elockwies direction 
መ bottom of sortet. $. AH controls #9! for normal operation; Yo signa; applied, 
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mm MECK MODELS JM-717C, T, JM-720C, T, JM-721C, 
CD, MM-617C, T, MM-620C, T (Ch. 9032) 








e የተ #5 
@ 0 280 MPO $e 


n ad‏ س 





MOPAR 819, 820, 824 
+ 19% in voltage and resistance readings. 
6 - Volume contro! at maximum, no signal applied for voltage 


Voltages measured at 1000 ohras per volt. 
- Socket connections are shown as bottom views. 


measurements. 


I - DC Voltage measurements are at 20, 000 ohms per volt; AC 
- Measured values are from socket pin to common negative. 


4 - Battery voltage maintained at 6.3 volts for voltage readings. 
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- Nominal tolerance on component values makes possible a 


IF == 455 KC AM 
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4 "TAKEN WITH VACUUM TUBE VOLTMETER 
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measured at 1,000 
ket connections are shown s "bottom views. 
Measured values are from socket pin to common negative. 
Line voltage maintained at 117 Sold for voltage readings. 
A Nominal tolerance on com t values makes possible a variation of 
10% in voltage and resistance readings. 
Volume control at maximum, no signal 24 for voltage measure- 
ments. 
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MOTOROLA MODELS 17F13, B, 17K14, A, 8, W, 17፪15. 
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SEE PARTS LIST FOR VALUE. 


at 20,000 ohms per volt; AC Voltages 


borom views. N 
pi common negative. 


resdings. 
oo component values makes possible a variacion ot 
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FOREWORD 


HE successful Radio-TV Serviceman is the 
man who can read diagrams—the fellow 
who understands symbols, circuits and details 
of Radio and Television construction. : 
A knowledge of circuit tracing and diagram 
analvsis is to the serviceman what a knowledge 
of mathematics is to an accountant. This book 
contains diagrams of modern radio and televi- 
sion sets. These diagrams have been supplied to 
the Educational Book Publishing Division of 
The Coyne Electrical School by the leading Ra- 
dio and Television manufacturers of the United 
States. They represent an effort on the part of 
the Industry to help Coyne put out a practical 
book on How to Read Diagrams. 

Reading radio and television diagrams can be 
as easy as reading a newspaper if a man has a 
clear conception of the various signs, and the 
symbols used in these diagrams. 


It is the purpose of this book to make clear and 
easy to understand these different terms and symbols 
that represent the component parts of radio sets, 
their connections and the tracing of the current thru 
these parts as well as other phases of scientific radio 
circuit tracing. 

Common terms such as circuit, current, resistance 
and difference of potential are often used when talk- 
ing about radio. 

In every case as we come upon a new symbol in the 
special series of instructional diagrams we have es- 
pecially selected to explain modern diagram analvsis, 
we will follow this practice: 


First, we will give the definition, then we will 
give an illustration in everyday language. We 
will compare the purpose of the radio or televi- 
sion component with something you see in every- 
day life. Following this practice, you will better 
understand the reason for the various parts in a 
radio set as well as the wav they “dovetail” with 
all other parts. 

We will break down every part of the circuits so 
that vou can follow the logical path of the current 
flowing through the radio. 

Many of the diagrams in this book have been pre- 
pared by the staff of Coyne School for instructional 
purposes. These diagrams have special notes and 
analvzing instructions that make them amazingly 
easy to understand. These diagrams have been 
SHOP TESTED by actual on the job use. That 
eliminates any possibility of any technical errors. 

Regardless of whether you are a "beginner" or. 
an experienced radio man you should find the 
material in this book of extreme value to you. We 
have put a great deal of up-to-date instruction 
methods in Radio circuit and diagram reading in this 
book along with dozens of valuable commercial radio 
diagrams. 

Radio-TV diagram reading is the same as any 
other reading—the more you do of it the more 
expert vou become. To succeed in Radio and 
Television you must know circuit tracing so 
give the specially prepared material in this book 
careful study—it can help you increase your 
speed and accuracy in reading diagrams. 


Pus assez 


B. W. COOKE, President 
Educational Book Publishing Division 
Coyne Electrical and Radio School 
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SECTION I 


Schematic Diagrams and How to Read Them 


Suppose then we start with the most common ex- 
pression used in radio—a radio circuit. 


By definition "a circuit is the complete or closed 
path taken by an electrical current in flowing through 
a conductor from one terminal of the source of sup- 
ply to the other.” 





A Circuit 
Clout 


. No doubt you have often heard the expression “a 
circuit clout.” This is used in baseball when a batter 
hits a home-run. It means the ball has been driven 
far enough to enable the batter to complete the “cir- 
cuit” of bases. The bases form a closed loop or path 
for the batter to take, just as connecting wires form 
a closed loop or path for the current to take. 


The resistance is the substance which resists or 
opposes the flow of current through it. 





It can be compared to a valve in a water pipe to 
limit the flow of water. 


A difference of potential or difference of pressure is 
the difference between the potentials or pressures at 
two points in a circuit. 


To better understand this let's assume that we are 
looking at a two-story building. In measuring the 
distance between the street and the first floor we 
found it to be 10^ and the measurement to the roof 
was 30’. It would be correct to say that the distance 
between point “A” and point “B” is 10” or that point 
"B" is 10 higher than point “A”. In order to make a 








measurement we must refer one point to another. It 
would not be correct to say that point “C” measures 
20' because we are not sure whether the point to be 
measured is fram "B" or "A". Point "C" does meas- 
use 20' if we are referring it to point “A” as the other 
point, but it is only 10' from point "B" or point "D". 

The same thing holds true in electrical circuits. 
The difference of potential is a measurement between 
a lower and a higher point in a circuit. One point is 
at a higher electrical degree than the other. The 
higher point having a deficiency of electrons while 
the lower point has an excess óf electrons. It is the 
movement of these electrons that constitutes a flow 
of current in an electrical circuit. 

The difference of potential and the opposition are 
circuit properties. In fact they are the determining 
factors as far as the current is concerned. When the 
opposition in any circuit is not sufficient to limit the 
current, wires may burn or the units connected in the 
circuit may be ruined beyond repair. That is the 
rcason why they put fuses in the branch circuits in 
homes. To protect the conducting wires from excess 
current. 

Diagrams are used in Radio just as blue prints are 
used in construction work. They tell a complete story 
that might otherwise require thousands of words of 
explanation. 


Resistances 





W 
Battery 
Elements of a series circuit. 








Elements of a parallel circuit. 











There are several types of diagrams used, just as 
there are different types of maps available for the 
man preparing to go on a journey. He may have a 
“pictorial diagram” which is a diagram pertaining to 
or illustrated through pictures. 

They make the same type of diagram in Radio for 
the beginner as illustrated below. 


Consequently, certain signs, marks or symbols, 
easy for all of us to duplicate, have been adapted and 
made standard. They represent the component parts 
and were originated in order that we may convey or 
impart our information to others, quickly. 

In radio a schematic diagram shows the electrical 
connections of a circuit by means of symbols used in 





Such a diagram enables us to quickly determine 
the layout of all the parts. The question then arises, 
since a pictorial diagram has these advantages, why 
not use them exclusively? 1f we sit back for a mo- 
ment and think about it, the answer would be ob- 
vious. To use these diagrams we all must be skilled 
or gifted with artistic talents, it takes a great deal 
of time and effort to put down on paper any part of 
the above two diagrams for the sole purpose of ex- 
plaining either of them. 


place.of the actual parts. Symbols to represent the 
different parts are simple signs, marks, or characters 
used as an abbreviation. It is important to learn these 
symbols so that all the parts may be readily identified. 

Of course, it would be impossible to expect a be- 
ginner to memorize all the existing symbols in a 
short time, but by constant reference to radio dia- 
grams in magazines or books you will be surprised 





to note how quickly and easily you have learned to 
identify these symbols. 

Still another type of diagram is known as a “block 
diagram.” 





In the above diagram only.the states are shown 
and the roads to take to get to them. Likewise in 
radio, a block diagram merely shows the connections 
of the different stages in block-form. 







Antenno 


Speaker 


The diagram above is the easiest of all to explain 
in that the function of each stage is omitted, just as 
the road, map above would be simple to direct a per- 
son, interested to get at a certain point without ex- 
plaining the different rivers. he would have to cross 
and the cities that he would pass. etc. 

For instance, in that block diagram the electro- 
magnetic waves radiated by means of a transmitting 
antenna cut the stationary conductor called the re- 
ceiving antenna. These waves cause a difference of 
potential to be induced in the receiving antenna re- 
ferred to as a signal. The converter stage receives the 
signal and mixes with a signal generated by the 
oscillator. The difference of these two signals is sent 
on to the I.F. stage where it is amplified, and sent to 
the audio stage where it is changed to an audio signal 
and amplified. It is received by the power amplifier 
where it is. further amplified and moved on to the 
speaker. 

The signal strikes a diaphragm in the speaker 
causing it to vibrate, thus changing the electrical 
impulses into sound. 

We can safelv say then that block diagrams are 
used to give a general idea of the operating principles 
in a condensed form. 


It would be well at this time to introduce some of 


the symbols used and show what the actual parts ' 


look like. 
The antenna or aerial is a conductor used to pick 
up radio signals. The outdoor antenna, usually 


Guy Wire 
insulator 











Aeriol Wire 


Fostening Wire 


Lead-in 


mounted on a structure or roof is a bare wire of pre- 
determined length. The vertical line represents the 
lead-in wire which makes connection between the 
antenna and the receiver. This type of antenna is no 
longer used for radio reception, but the symbol in- 
dicates an antenna regardless of design. 


Loop 


Antenna 


The loop antenna or aerial consists of com- 
plete turns of wire spaced on a rectangular frame 
of wood or attached to a cardboard. It is built 
into a receiver cabinet. 


The ground connection is an earth connection. It 
may bea water pipe, a radiator or any pipe driven 
into the earth to insure good contact with the moist 
earth. It also indicates a connection to the chassis of 
the receiver. 


This symbol is often used to simplify diagrams by 
eliminating unnecessary lines. The symbol shows the 
common connections in the circuit. 


There are various types of capacitors used. 

A capacitor consists of two conductors sepa- 
rated from each other by an insulator called a 
dielectric, such as air, oil, paper, glass, ceramic 


Trimmer 
and Podder 
Capacitor 
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capable of storing electrical energy. They block the 
flow of direct current while allowing alternating and 
pulsating currents to pass. 


Variable capacitors are used in Radio fre- 
quency and oscillator circuits. Their capacity 
may be conveniently varied. They are usually 
found in the form of a movable and fixed set of 
plates. The movable plates are called the rotor 
and the fixed plates called the stator. Air is used 
as a dielectric. Their main purpose is to adjust 
the circuits to resonance. 

Padder and trimmer capacitors sometimes are 
mounted on the variable and can be adjusted with 
a screwdriver. They permit accurate alignment 
of the radio frequency and oscillator circuits. 






Fixed Condenser 

(MICA OR PAPER) 

Electrolytic capacitors are a special type of 
fixed capacitors used in direct current circuits 
only. The polarity of these capacitors is clearly 
marked and must be observed. 

These capacitors are usually found in the 
power supply circuit. Mica and paper capacitors 
are other types found in radio. The mica will be 
found in the radio frequency circuit, while the 
paper capacitor will be found almost anywhere 
from the low radio frequency circuits to the 
audio stage. 


Aa TN — 


FIXED RESISTOR 


RHEOSTAT | 1 






POTENTIOMETER (VOLTAGE DIVIDER) 

Resistors, rheostats and potentiometers are de- 
signed to oppose the flow of current whether it be 
direct or alternating currents. 


A resistor whose value remains constant is called 
a fixed resistor. On the other hand if the value can 
be changed during operation it is known as a variable 
resistor. 

Rheostats and' potentiometers are variable re- 
sistors. The rheostat can be identified by its two ter- 
minals. The potentiometers have three terminals. 

There is another important property in radio cir- 
cuits called inductance. It is a measure of the ability 
of a conductor to produce a magnetic field. 





Inductance may be introduced in a circuit in the 
form of coils and transformers. 

This property of inductance is present in a circuit 
only when the current changes. That is, when it is of 
alternating nature. As the current changes from zero 
to maximum the magnetic field also changes and in 
so doing cuts the conductor and induces in it a coun- 
ter voltage which tends to oppose the change in cur- 
rent. You will find some type of inductance in all 
stages of a radio circuit. 


AUDIO FREQUENCY 
CHOKE 





A wide variety of tubes are used in radio today. 
The ones most frequently encountered are tbe diode, 
the triode, the tetrode and the pentode. 

Sometimes when space is limited in a radio, tubes 
are used that have the elements of two tubes com- 
bined in one envelope. Examples of these are the duo- 
diode, the twin-triode, the duplex-diode pentode, etc. 


PICTURE TUBE 





The schematic symbol of a tube is usually shown 
by the base of the socket of the tube. The tube has a 
marker or kev that fits into a similar marker in the 
socket. The reason for this being a precaution against 
burhing the elements in the tube. In this manner the 
tube must be inserted always in the.same way. The 
marker or key as it is sometimes called is clearly 
shown at the bottom of the circle representing the 
tube socket. Terminals of the elements withim the 











tube are indicated and numbered. The numbers being 
in a counter clockwise direction with number one 
located to the left of the key. 






1. SOLDER 83. GRID CAP 
2. CAP INSULATOR 22. GRID LEAD WIRE 

5. ROLLED LOCK 25. GLASS BEAD SEAL 

4. CAP SUPPORT 24. FERNICO EYELIT 

5. GRID LEAD SHIELD 25. BRAZED WELL 

6. CONTROL GRID 26. Steel Suell 

7. SCREDI 27. CATHODE 

8. SUPPRESSOR 28. HELICAL HEATER 

$. INSULATING SPACER | (107 1 39 29. CATHODE COATING 

10. PLATE | 50. PLATE INS. SUPPORT 
31. MOUNT SUPPORT 2 Sl. PLATE LEAD CONNECTION 
12. SUPPORT COLLAR 53 $2. INSULATING SPACER 
15. GETTER TAB pe $5. SPACER SHIELD 
14.0LASS BEAD SEAL 54. SHELL የ0 HEADER 

15. FERNICO EYELET ——— 

Sarah. pr, $6. SHELL CONNECTION 

17. CRIKPED LOCK — 

16. ALIGNING KEY Ke 889 

19. PINCHED SEAL — 


20. ALIGNING PLUG 
40. EXHAUST TUBE 


. Crose-section of a typical RCA Metal Tube. 


This diagram illustrates in detail the construction of a modern radio tube. All 

elements are clearly indicated. The complexity of the tube is here readily 

apparent. Å good basic understanding of tube design and function is essential 
to good radio building. 


Now that we have been introduced to the actual 
parts and the symbols that represent those parts let 
us look at the schematic below and see just how many 
symbols we can identify. 


= 55 12347 R 19587 


Of course 8 good idea would be to make 8 note of 
the symbols you did not recognize and refer to them 
until you are sure you will not have that difficulty 
again. 

Qur next step would be to know the different cir- 
cuits in the radio so that we can trace the current 
through these circuits. 

Let's start with the filament circuit in our sche- 
matic which is located in the lower left hand corner 
of our diagram. Incidentally those filaments are do- 
cated within the tubes, but to make the diagram 
clearer by eliminating a lot of lines the filament cir- 
cuit is usually shown in some corner of the diagram. 

The first symbol we see is that of a male plug that 
fits into any wall receptacle. Then there are two lines 
that make connection to the plug. Starting dlong the 
bottom line we come to the switch. Its purpose is to 
turn the radio on or off. Above the switch is the sym- 
bol for a fuse. 






$.0.$ Yt. Sw 
ON VOLUME 
CONTROL 


"$v 
۵66 


It protects the parts in the radio in case of a short 
circuit. 
12307 SOLGGT 
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Then we see a capacitor. 


S.PST. Sw 
ON VOLUME 
CONTROL 


US v 
AL -DE 


We can tell it is connected across the line be- 
cause of the heavy dots. When one line crosses 
another and no connection is intended then there 
is no heavy dot. Moving along the bottom line 
again we come to the second dot. Let's move up 
now and to the left to the first filament which is 
the 12 S Q 7. Suppose we look at the 12 5 Q7 
tube and see if we can locate the terminals that 
connect this filament. 


From the symbol we see that the external termi- 
nals are number seven and number eight. As we go 
on tracing the circuit, we pass the filaments of the 
12 SA7, the 12 5 ፪ 7 the 501.6 and the 35Z5 tubes 





through the fuse and back to the plug. That com- 
pletes the filament circuit. 

It does seem strange to have wires inserted within 
the tubes and tied together to form a closed loop for 
no apparent reason. Any substance whether it be in 
a solid, liquid, or gaseous state offers resistance to 
the flow of current. Then why do we need a filament 
circuit in a radio? This same circuit is often referred 
to as the.heater circuit and its function is to heat the 
cathode. The cathode plays an important part — it 
supplies the electrons necessary to operate the tube. 
It consists of a thin metal sleeve coated with electron- 
emitting material. The filament, or heater, is placed 
within the sleeve, and is insulated from it. In opera- 
tion, the filament heats both the cathode sleeve and 
the coating. to the electron-emitting temperature. 

Referring to our diagram again you will notice that 
the filament is the only element within the tube that 
has two external terminals. All the rest have only 
one terminal to make connection with. We pointed 
out earlier in our explanation that in order to have 
a flow of current we needed a closed loop. Then some- 
thing must take place within the tubes to complete 
the remaining circuits. The simple schematic dia- 






gram below shows a plate, a filament and a cathode. 
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The plate is at a higher potential than the cathode. 
When the filament heats the cathode to the emitting 
temperature, the electrons move at a high velocity 
thru the vacuum of the tube to the plate. To illustrate 





the above explanation, let's assume that a number of 
people are stranded on the platform of a railroad 
station and it is raining quite hard. To add to their 
misery the overhead shelter is not long enough to 
accommodate them all. Some of them are getting wet, 
therefore the general tension increases. Anxiously 
they look around and in the distance they see a 
brightly illuminated marquee. Since they notice that 
not many people are under it they start for it. Others 
that never saw the shelter join in because they think 
it is the wise thing to do. In the same way the elec- 
trons all rush to the brightly illuminated plate be- 
cause of its higher potential. In tracing the plate cir- 
cuits of all the tubes, you will notice that they all 
connect to one common point. The electrons then 
move from.this common point to the cathode of the 
35Z5. They go on to the plate of that tube and back 
to the source of supply. 

The screen grid follows the same path as the plate 
and is used to shield the grid from the plate. The 
screen supplies an electrostatic force pulling elec- 
trons from the cathode to the plate. It is mounted 
between the control grid and plate for the purpose of 
reducing the capacity between those two electrodes. 
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The control grid has the most effective control 
over the flow of electrons thru the tube. It is like the 
traffic cop on the corner. He blows his whistle and 
puts up his hand to stop the traffic. Then he signals 
the traffic to move on again. In the same way the 
control grid signals the traffic of electrons to move. 
Sometimes more electrons move to the plate while 
other times there are less. It all depends upon the 
potential of the grid. Because of this varying voltage, 
an A. C. component is impressed on the D. C. poten- 
tial of the plate. This changes the D. C. voltage to a 
pulsating D. C. The primary of a transformer is 
usually connected to the plate of the R.F. stage. Since 
the current in the plate circuit is varying it induces 
a voltage into the secondary of the transformer and 
that voltage is applied to the grid of the next tube. 


Now that we have this information let's trace the 
signal from the antenna to the speaker. 

The electro-magnetic waves thru the air strike the 
antenna and induce a voltage in it. This voltage is 
applied to the control grid of the first tube. Being of 
alternating nature it controls the flow of electrons 
thru the tube. At the same time the oscillator gener- 
ates a voltage and is also applied to the same tube. 
The difference of these two voltages causes the 
change in current in the plate circuit. This change in 
current induces a voltage in the secondary of the 
transformer which is applied to the grid óf the I.F. 
tube. As the signal is applied from stage to stage, it 
is amplified many times over. When it reaches the 
next stage the I.F. signal is changed to an audio note. 
It is then applied to the grid of the output tube. From 
there, the electrical impulses vibrate the diaphragm 
of the speaker. In doing so, these impulses are 
changed to sound, and we hear our radio programs. 

The diagram we have taken you through step by 
step is similar to any other radio diagram you may 
ever be called upon to analyze. 

In some sets you will find additional circuits for 
automatic push button tuning or combination 
phonograph and radio. These things are merely ad- 
ditions to a basic radio circuit arrangement such as 
we have jüst explained. You can trace out the cir- 
cuits for these additional features in a set the same 
way you have checked the preceding diagrams. 

The balance of this book is composed of data 
and diagrams. The data section includes specially 
prepared material to explain many important 
phases of servicing. You will find explanations of 
such things as Impedance, Inductance, React- 
ance, Frequency Modulation, Resonance and 
dozens of other important subjects. 

Several pages of the book are devoted to ex- 
plaining how to read and use nomograms. 

The second portion of the book contains dia- 
grams of Radio, Television sets and Public Ad- 
dress equipment. We have had the cooperation 
of the Industry in compiling this valuable collec- 
tion of modern diagrams and in addition to 
giving you practical material for on the job serv- 
icing these diagrams also provide material you 
need to learn diagram tracing. With the instruc- 
tions you have had you should not have any 
difficulty analyzing these diagrams. 











SECTION II 


Component Identification, Charts, Nomographs, Audio Data 





Old 
Preferred Values of Resistance | Standard 


120% 


10 
D “ዐዐ ool. po. D 


100 


150 


330 


470 


1000 


1500 


4700 


6800 


10,000 


15,000 


22,000 


Old 
Color Coding Preferred Values of Resistance | Standard 
pra OO ee 20% | 2108 | 25% | Values 
alues t + alues 
A 8 ር D «no col. pu. D = gold A 
so Green Black Black 23,000 Red 
Green Brown Black 27.000 27,000 Hed 
Green Blue Black 30,000 39.000 Orange 
Blue Red Black 33,000 33,000 33,000 Orange 
Hlue Gray Black 36,000 Orange 
75 Violet Green Black 39,000 39,000 Orange 
Gray Red Black 20,699 Yellow 
White Brown Black 43,000 Yellow 
100 Browa Black Brown 47,000 47,000 47,000 Yellow 
Brown Brown Brown 59,909 Green 
Brown Red Brown 51,000 Green 
Brown Oraugo Brown $6,000 56,000 Greeu 
150 Brown Green Brown 60,000 Blue 
Brown Blue wn 62,000 Blue 
Brown Gray Brown 68,000 68,000 68,000 Blue 
200 Red Black Brown 75,000 75.000 Violet 
Red Rod Brown 82,000 82,000 Gray 
Red Y ellow Brown 91.000 White 
250 Red Green Hrown 100,000 | 100.000 | 100,000 100,000 Hrown 
Red Violet Hrown 110,000 Brown 
300 Orange Black Brown 120,000 | 120,000 120,000 Brown 
Orange Orange Brown 130,000 Brown 
350 Orange Green Brown 150,000 | 150,000 | 150,000 150,000 Brown 
Orange Blue Brown 160,000 Brown 
Orange White Brown 180,000 | 180,000 Brown 
489 Yellow Black Rrown 200,000 200,009 Red 
Yellow Orange Brown 220,000 | 220,000 | 220,000 Red 
450 Yellow reen Hrown 240,000 Red 
Y ellow Violet Brown 250,000 Red 
209 Green Black Brown 270,000 | 270,000 Red 
Green Brown Brown 300.000 300,000 Orange 
Green Riuo Rrown 330,000 | 330,000 | 330,000 Orange 
698 Blue Black Brown 360,000 Orange 
Blue Red. Brown 390.000 | 390,000 Urango 
Blue Gray Brown 409,009 Yellow 
750 Violet Green Brown 430,000 Yellow 
Gray Red Brown 470,000 | 470,000 | 470,000 Yellow 
White Brown Brown 500,000 Green 
1000 Brown Black Red $10,000 Green 
Brown Brown Red $60,000 | 560,000 Greon 
1200 Brown Red Red 606,695 Rlue 
Brown Orange Red 620,000 Hlue 
1500 Brown Green Red 680,000 | 680.000 | 680,000 Blue 
Brown Blue Red 750,000 750,000 Violet 
Brown Gray Red 820,000 | 820,000 ray 
2000 Red Black Red 910,000 White 
Red Rod Red 1.0 Meg. | 1.0 Meg. | 1.0 Meg. | 1.0 Meg. Brown 
Red Yellow Red 1.1 Meg. rown 
2500 Red Green Rod 1.2 Meg. | 1.2 Meg. Brown 
Red Violet Red 1.3 Meg. Brown 
3000 Orange Black Red 1.5 Meg. | 1.5 Meg. | 1.5 Meg. | 1.5 Meg. Brown 
Orange Orange Red 1.6 Meg. Hrown 
3500 Orange Green Red 1.8 Meg. | 1.8 Meg. Brown 
Orange Blue Red 2.0 Meg. | 2.9 Meg. Red 
Orange White Red 2.2 Meg. | 2.2 Meg. | 2.2 Meg. Red 
4029 Yellow Black Bed 2.4 Meg. Red 
Yellow Orange Red 2.7 Meg. | 2.7 Meg. Rod 
Yellow Violet Red 3.0 Meg. | 3.0 Meg. Orange 
$000 Green Black Red 3.3 Meg. | 3.3 Meg. | 3.3 Meg. Orange 
Green Brown ከ64 3.6 Mog. Orange 
Green Hlue Red 3.9 Meg. | 3.9 Meg. Orange 
Blue Red Red 4.0 Meg. Yellow 
ue Gray Red 4.3 Meg. Yellow 
7500 Violet Green Red 4.7 Meg. | 4.7 Meg. | 4.7 Meg. Yellow 
Gray Red Ned $.9 Meg. Green 
While Rrown Red 5.1 Meg. Green 
19,000 Brown Black Orange 5.6 Meg. | 5.6 Meg. Green 
Brown Brown Orange $.0 Meg. Blue 
12,000 Brown Red Orange 6.2 Meg. Blue 
Brown Orange Orange | 6.8 Mey. | 6.8 Meg. | 6.8 Meg. Blue 
15,000 Brown Green Orange 7.9 Meg. Violet 
Brown Hlue Orange 7.5 Mcg. Violet 
Brown Grey Orange 8.0 Meg. Gray 
20,000 Red Black Orange 8.2 Meg. | 8.2 Meg. Gray 
Red Red Orango 9.0 Meg. White 
Red Yellow Orange 9.1 Meg. White 
10 Meg. | 10 Meg. | 10 Meg. | 10 Meg. Brown 


82 
100 
120 
150 
180 
220 


270 
330 


390 


470 


680 

820 
1000 
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1800 
2200 


2700 
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4700 


5600 


8200 
10,000 
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15.000 
18.000 
22.000 





15% 
= gold 


Standardized coding for resistance value 
identification is confined to ten colors 
and figures as shown: 





Figure 


0 
1 
2 
3 
4 
$ 
6 
1 
8 
9 








RESISTOR COLOR CODE 













Ye 


7/77/77 
ሪ 7 
I, 





SS 


Y 
/ 
/ 





The body (A) of the resistor is colored to represent the first 
figure of the resistance value. One end (B) of tho resistor is 
colored to represent the second figure. A band, or dot (C) of 
color, representing the number of ciphors following the first 
two figures, is located within the body color, The two dia- 
grams illustrate two interpretations of this standard method 
of coding resistance value. 

















The color "D" appearing on the body of the axial lead 
resistor and on the end of the radial lead type, is used to indi- 
cate tolerance value. 

If no color appears io the position shown on the resistore, 
the tolerance is ቷ 2042. If the resistor has a silver dot or band, 
the tolerance is ቷ 1055, while if a gold color is employed. the 
resistor is within +5% of the specified value. 








Admiral 20X5, 20X5A, 20X5B, 20XSCZ, 20X5EZ, 20XSGZ, 20XP5, 20XPSA CHASSIS. 


TO TER TO JCT. OF TO CONTRAST CONTROL 
de TO R46 #2 OF T3O3 ር3ዘ 8 R305 N. TO R30! R322 (R2088) 
b C 


R319 R324 
ca d . R37 1 


.. ' R325 
rå o AMG 





4 ር. 
1 ሺላ 
«Led , 1 å .. ۰ 
hø * = v. Å - 
کت‎ o ነ se $ b DEE ار‎ ET 
። SN 


“9 eae PE 2021. ን ር NERE 
sä VIDEO DET. e 
ገን ን å ; AND — 


VEG 
= 
x 
x ga, 
oh 
320 






"e 


a | faro 


F ia p. 
n CB u [ 


sry 
رپ‎ 
4 
ፈ 


DANNET 
እላ t 
' 


— HIGH SIDE OF 


? ው -ዱ VOLUME CONTROL 
C206 + R208A 


— 
de “ው. ۱ 


y 


En 
ہی‎ kis. 





9 ን ው 1303 ፻ 
ao EA — —⸗ 3 4 R203 


a a x L305 y i ` یہي‎ | ? 5 = s E M 4 
v — R215 1 is 2085 San 
ee oe: | E N E : “መ መመረ S . 
TO cas 1306 ۱ p — 


4 
NA : Y 
TM. ET A A TUNE 
To Jet oF EN 8328 : 6 OUTPUT 2 Sa N « * Vega & 
— — "eue bus 7 SOUND 3 .. RATIO DET. EN 
YA AN 4 y AMP. وی‎ 


Q7 MEQ: 1 ; 4 E — 
Rå — — -ፁ R209 7 0و‎ R205 
TO JCT ርዮ . A RAN -—— | — ia > -R20 


uit [5.1 


TO C207C TO PIN 3 TO R210 TO CENTER ARM OF 2 
OF M20i VOLUME CONTROL, R208A 


de. — VIBE AMP CUT ያ SOUND IF 
bo l ور‎ AMP 65 


C204 





Figure 27. Top View of Printed Circuit Assembiy (Used in Chassis Stomped Run 8 or Lower) 
Showing Printed Circuit ond Electrical Connections. 
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Figure 28. Top View of Printed Circuit Assembly (Used in Chossis Stamped Run 8 or Lower) 
Showing Voltages Measured Under Conditions Given on Schematic. 


A DECIBEL NOMOGRAM 


Most useful of graphic charts, the nomo- 


gram is “equivalent to an infinite number 


of graphs.” This one can be used to find 


a number of solutions to decibel problems 


ANY problems may be solved by 
M graphical means. An advantage 

of such representations is the 
bird's-eye view which results. To con- 
nect two variables it is common to plot 
a chart which is a line or curve, every 
point of which indicates one variable 
in terms of the other. Charts may be 
designed to correlate frequency vs. dial 
setting, antenna length vs. reactance, 
plate voltage vs. plate current, etc. 

Another type of graph is the nomo- 
graph, which is useful in certain types 
of problems. This is usually designed 
to contain three lines or curves, each 
calibrated in terms of a variable. The 
nomograph differs from the ordinary 
chart in that the reader supplies his 
own indication by the use of a straight- 
edge, preferably a celluloid or other 
transparent ruler. 

Suppose we wish to show the varia- 
tion of three quantities: Two may be 
shown on a chart, but there is no way 
of showing the third, which will have 
to be assumed constant. We would 
need an infinite number of curves on 
our chart, each corresponding to some 
value of the third variable. 4 nomo- 
graph is therefore equal to an infinite num- 
ber of graphs. This is the key to its 
usefulness. 


Å useful nomograph is that relating 
db gain or loss to voltage or power 
ratio. The three variables are input, 
output and decibels. In the figure, the 
left-hand scale is calibrated .in values 
from 1 microvolt to 100 volts in two 
sections, A and B. The right-hand scale 
indicates from one-half volt to 500 
volts. The center scale shows decibels 
in two sections, C corresponding to A 
and D corresponding to B. 

As the nomograph stands it indicates 
voltage gain or loss, but since current 
varies directly with voltage in any con- 
stant impedance circuit, amperes may 
be substituted for volts and micro- 
amperes for microvolts. To extend to 
power vulues the center scale must be 
divided by two for all readings. 

To work out a problem, connect the 
larger of the two voltages, currents or 
powers at scale E with the smaller at 
either A or B by means of the ruler. 
If the output is larger there is a gain, 
otherwise a loss. The answer is read off 
at C or D. 

Four lines are shown on the figure as 
examples. 

1—We wish to find the voltage gain 


of an audio amplifier. Making measure- 
ments with a v.t.v.m. we find the output 
is 55 volis when the input is .15 volt. 
There is a GAIN of 51.3 db (Line A). 

2—We have an r.f. tuner-and after 
repairing and aligning we wish to find 
its amplification. Applying a signal 
generator to an artificial antenna we 
find an output of 3 volts when 1600 
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microvolts is measured at the input. 
The GAIN is 65 db (Line B). 

3— How much attenuation must we 
use to obtain an output of .51 volt 
when 20 volts is applied to the atten- 
uator? All impedances are assumed 
matched. We must design an attenua- 
tor to have a 31.9 db loss (Line C). 
The same line may be used to show the 
output when the input and the attenua- 
tion are known. 

4—As mentioned before, power cal- 
culations are the same except that the 
db scale is read off as one-half its 
value. The catalog lists a particular 
amplifier as having 10 watts output. 
What is its power gain (above 6 milli- 
watts) ? Connect 10 at E with 6000 at 
A. The gain is 64.2 divided by 2, equals 
32.1 db (Line D). 
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SOUND VOLUME CHART 
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ric. 3 DETERMINING SPEED 
TWO HAMMERS A a B TAPPING 
جب‎ SECOND APART WILL BE HEARD 
AS ONE HAMMER IF GOTH ARE EGWI- 
DISTANT FROM OBSERVER. 
AS HAMMER 8 15 MOVED AWAY 
THE TAPS WILL BE HEARD SEPARATELY 
UNTIL POSITION Bp کا‎ REACHED 
WHERE THE TAPS FROM B WILL BE 
HEARD ONE å BENIND THE TAP FROM A. 
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MOLECULES VIBRATE BACK AND 
FORTH PRODUCING PRESSURE VARI- 
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የ6. s VELOCITY OF SOUND 
IN 7 MATERIALS 


WHERE V= VELOCITY 


no. 4 VACUUM BELL 
TO BATTERY 


ptu. 



















































v= * 2507 HAMMER BLOWS ON +120 
SOUND WILL NOT ae SITY STEEL PLATE 2 FT. 
—— — p 
A VACUUM, LET PER SEG.) GRAMS, 06 
AR —— RWETER 55 FT. ag 
ME 8 ——— i ELEVATED TRAIN +90 
| 4794 O +80 
[11979 | 
LIGHT WILL PASS THROUGH A VACUUM [1374 | AVERAGE MOTOR TRUCK 
Haase — Ti Busy STREET TRAFFIC +70 
[34511 | DINARY CONVERSATION 
VOLUME 431260 — [i QUIET RESIDENTIAL STREET +60 


nos DECIBEL CONVERSION CHART QUIET AUTOMOBILE 
AVERAGE OFFICE 


CHANGE IN DB.=10XL00y & WHERE. | NOISY — سر‎ 
P 6 P, ARE. IN WATTS. AVERAGE RESIDENCE. 


DECREASE OF 1 DB.=WATTS X 4/3 
94. ov 2 v" = WATTS x 273 
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PHOTO ELECTRIC CELLS, CIRCUITS AND APPLICATIONS 
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SECTION III 


Special Purpose Units, Alignment Methods, 
Ratio Detector Analysis 
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Applications for Phototubes 


Burglar Alarm . . . 


The phototube can be used to operate an alarm system when its light 
beam is cut off by an undesired entry of ‘someone. lt can be a fairly 
simple arrangement, as shown in the diagram, or quite complicated, 
depending on the installation. External alarms require fairly rugged 
weather-proof equipment and consideration must be given to operation 
under various weather conditions. All of the visible light from the 
light source can be eliminated by the use of an infra-red filter. 
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Opening and Closing Doors . . . 


Mechanical door openers employing the action of opening and closing 
doors can be made completely automatic by the use of phototube control. 
This automatic device is especially suitable for garage door, restaurant 
kitchen door, and similar places, for the sake of convenience and time- 
Saving. 

Mechanically operated garage doors are equipped with one push button 
for opening and another for closing. A phototube in a light-on energized 
circuit with its relay connected across the terminals of the opening push 
button may be used as a controlling device. The car driver simply 
sbines the headlights on the phototube which energizes the circuit, operates 
the relay and opens the garage door. 

For swinging doors in restaurants Of bars, a different arrangement an. 
circuit are to be used. Three phototubes in series are to be installed as 
in the diagram. Tubes 1 and 2 are operated from either approach, and 
tube 3 is used to hold door open when someone remains in the doorway. 
When the door closes, tube 3 is short-circuited by switch 4. Since the 
dark resistance of a tube is several times greater chan that of a tube when 
illuminared, blocking the light beam of eithet tube 1 or 2 which are 
connected in series will greatly reduce the current output and thus operate 
the relay. 


LIGHT 
w «— SOURCE —> Ko, = 


# 
a? 
21 
Y 


^ # 
^ DOOR 


PHOTOTUBES 








Water Level Gauge . .. 


By means of a column of phototubes, a simple and reliable gauge to 
indicate the level of water or other liquid can be constructe, as shown 
in the diagram. When a beam of light shines through a column of 
liquid, it is refracted. By virtue of this fact, the beams of the light source 
of this water level gauge are adjusted so that they do not strike the 
phototubes unless there is liquid to refract them. Any desired number of 
tubes may be used. Å meter connected to the output will read in direct 
proportion with the number of tubes illuminated. 
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Relay Circuit Energized 
by Increase in Light . . . 


In using this circuit, adjust Rg so that the bias voltage 
is just negative enough to prevent the thyratron, 2051, 
from conducting, at a predetermined light level. When 
there is an increase in light, the increase of current in 
the phototube, in turn, reduces the negative gric voltage 
through the voltage drop across R,. The 2051 conducts 
and closes the relay. R, is to be selected according to the 
desired sensitivity of the circuit. The function of R, 
is to keep the current within the current rating of the 
relay and the 2051. It is not needed, if the relay has a 
sufficiently high resistance. The condenser is to prevent 
the relay from chattering. 
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Counting . . . 


The simplest use of phototubes is that of counting, with the aid of telay 
and counter. Å beam of light shines across a conveyor belt into a photo- 
tube which is used in a light-off energized circuit. When the light beam 
is intercepted by the object on the conveyor belt, the change in current 
actuates the relay which, in turn, operates the counter. [f two objects of 
different sizes are to be counted, rwo phototubes may be atranged ac dif. 
ferent heights. The top beam is high enough so the large object will 
intercept st. When the latge object cuts the top beam and the bottom 
beam, the phototube operates one counter. In doing so, it opens the re- 
lay of the second counter. Only when the bottom beam is cut by the 
small object, the second counter registers. With the same principle, 
three or more objects of different sizes on the same conveyor belt can be 
counted. 

If a mechanism operated by the same relays is mounted to separate the 
two objects, che counting system may serve, at the same time, as a sorting 
system. 
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Turbidity Control . . . 


In the process of manufacture or purification of liquids, an 

` automatic system can be set up to inspect the clarity or turbidi- 
ty of liquid. Foreign matters picked up by rapidly moving 

liquid may cause contamination if they are not detected and 

eliminated immediately. The arrangement of this automatic 


system is very similar to that of smoke control. 


The diameter of the pipe where the phototube is to be in- 
stalled should preferably be fairly large. Arrangement as in 
sketch is recommended if the pipe is rather small. 


PHOTOTUBE 


OUTLET 


TURBIDITY CONTROL 





Smoke Control . . . 


By vittue of the fact that the current of phototubes varies in proportion 
with intensity of light beam, many phototube control units have been 
designed to control, indicate, or adjust smoke density of industrial stacks. 
Aside from the fact that operating companies are required to comply with 
the smoke ordinances, improper combustion results in a waste of fuel. 
The phorotube control may be used to indicate smoke density or to 
register a continuous or permanent record or to operate a mechanism 
that controls fuel feeding. Genetally, when smoke density exceeds a 
predetermined density, an alarm is set off by the change of current in 
phototube. 

To install a smoke indicator, two openings are cut in opposite sides of 
the stack. 1n one opening a phototube is installed and in the other a 
light source which directs a beam against the tube. The intensity of the 
beam of light transversing the stack is determined by the density of smuke, 
and the corresponding current in the phototube with the aid of an ampli- 
fiet can be used to operate an alarm system or adjust direcdy the fueling 
mechanism. The indicating or recording instrument 15 usually calibrated 
into Rengelmann smoke units. 
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Traffic Control 


By means of phototube-controlled trafic lights, 20% of car-seconds 
were saved. When riding on a major highway, ዚ 15 annoying as well as 
wasteful of time to stop at a red traffic light when there is no car travelling 
on «he minor highway. The phototube control makes it possible to give 
the major highway green light all che time except when there is a car 
approaching che trafic lighe on che minor highway. 

The arrangement of light sources and phototube units is shown in the 
diagram. The light source, quite similar to automobile spotlight, sends 
a beam of light across the street co the phototube unit which was equipped 
with a tens to permit only the beam from light source to shine on the 
phototube surface. 
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Boat Radios 


You cannot simply resign yourself to 
getting your feet wet, and then get 
out to push the boat. And you just 
don't handcrank a large marine en- 
gine. 

Before selling and installing that 
radio, check the boat's storage bat- 
tery capacity against its lights and 
contemplated radio drain. Additional 
storage batteries, in some cases, may 
not be the best solution. 

Weight is important aboard ship. 
The deeper in the water the boat 
sits, the harder it's going to be to 
move her, If this factor is not too 
important, however, an additional 
battery may be installed, and the 
generator's rate of charge stepped up 
correspondingly. Otherwise, a dry- 
battery portable receiver may be 
needed. 

Connecting the radio to the boat's 
power supply will introduce ignition 
noise, and probably auxiliary motor 
noise. This interference may be 
treated in the same fashion it would 
be treated ashore with one basic 
difference . . . don’t use spark plug 
suppressors! 


Why Suppressors Are Out 


Suppressors should never be in- 
stalled in a marine engine. In most 
cases, the inclusion of a resistance 
in the spark circuit will ruin the 
engine. The number of times sup- 
pressors may be used with impunity 
are so few that suppressors may be 
considered non-existent aboard ship. 

The reason is this: suppressors 
will not interfere with the starting 
and running of an engine. However, 
at full load, or close to full load, the 
resistors will cut down the amount 
of spark and prevent complete com- 
bustion. 

The unburnt gasoline will foul the 
combustion chamber and eventually 
dilute the crankcase oil to the point 
where the bearings and associated 
parts wiil burn up. The gasoline is 
not readily detected on the oil gauge 
stick or pressure gauge. However, 
the tachometer will show low RPM. 

Suppressors can be used without 
ill effect on most cars, since they are 
very seldom, and then for a short 


period only, operated at full power. 
The modern car engine is "revved 
up" to full power only when the car 
pushes ninety, or when it is raced 
up a steep hill in second gear. These 
periods are too short to permit the 
gasoline to accumulate dangerously 
in the crankcase. 
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“Buszconccr”” power supply for 6V, 12V, 32V.9 
showing vibrotor used oft boot's storting "battery. 


However, when a boat owner in- 
stalls a hundred horse motor in his 
boat he uses that full hundred a great 
deal of the time he is under way. To 
double the speed of a boat you have 
to square the power. From this, 
derives the natural tendency to open 
the throttle and let it run. 

Ignition interference, a major prob. 
lem only in 2-way radiotelephone 
jobs, may safely be suppressed by 
means of complete metal shielding. 
A wall of metal as heavy and of as 
low electrical resistance as is prac- 
tical is thrown around the entire 
ignition system, and is grounded to 
the engine at one, or as close to one 
point as possible. The high tension 


JEFFERSON-TRAVIS MR-3 


primary is filtered. The plugs, dis- 
tributor, ignition coil are all inside 
the shield. 

Commercial suppressor “packages,” 
designed to be casily installed on a 
variety of standard marine engines, 
are available. They run about $150. 
installed. Care must be exercised in 
the design to include plenty of insu- 
lation and ventilation. The instan- 
taneous voltages run upwards of fif- 
teen thousand volts, and the ozone 
generated by the electric arcing 
across the points induces corrosion 
and needs to be let out. 

Copper screening tacked to the in- 
side of the engine box and bonded 
to form one continuous wall will 
sometimes help enormously. A 
ground plate has been found to be 
very ineffective so far as reception 
and noise suppression is concerned. 
It should not be resorted to except 
as a final measure or when needed 
to counterpoise a transmitting an- 
tenna. 

The generator may be filtered by 
means of a bypass capacitor and 
filter choke. The same holds true 
for the water closet bowl, sump 
pump, ventilating and other auxiliary 
motors aboard the ship. It is almost 
all cut and try work. No two ships, 
even sister ships, built by the same 
company on the same day have been 
found to respond exactly alike. 
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Typical marine dry battery portable, with breadcast band and 2000 kc to 6600 kc maritime bend. 
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Coupling Sweep and 
Marker Generators 
to Receiver 


When using a sweep generator, 
marker generator and oscilloscope to 
check the I-F response curves of a tele- 
vision receiver, it is sometimes difficult 
to obtain the correct balance between 
sweep output and marker output. This 
is particularly true when the ranges of 
the individual attenuators are limited. 
For best results, the amplitude of the 
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SOLDER 
CONVERTER TUBE 


applied sweep voltage as well as that 
of the marker voltage must be adjusted 
to a fairly critical level. 

The coupling method shown above 
provides additional control of the 
sweep and marker voltages. By sliding 
the tube shield up or down on the tube, 
the capacitance between the shield and 
the tube elements is varied, and the 
coupling can be adjusted as desired. 
Another advantage of this method is 
that it is not necessary to make a di- 
rect connection to the circuit under 
test; simply slide the tube shield over 
the converter tube. Any tube shield can 
be used provided that it fits the tube 
snugly and does not ground to the 
chassis. Courtesy Westinghouse. 


Antenna Stubs 


Occasionally we hear of or recom- 
mend the use of a quarter-wave stub of 
transmission line for trapping out un- 
wanted signals or partially attenuating 
powerful interfering nearby TV stations. 
This is satisfactory as far as the reduc- 
tion or elimination of the undesired sig- 
nal is concerned, but it will also cause 
a change in the R-F response curve of 
the head-end unit on channels close to 
the tuned frequency of the stub. This 
may result in a serious impairment of 
the picture detail due to smearing. 

It has been found that it is much more 
desirable to insert a small capacitor in 
series with each line of the stub at the 
point where the stub fastens to the 
head-end terminals. These capacitors 
should be 5 mmf. for stubs in the low 
frequency TV spectrum and the FM 








band, and 2 mmf. for stubs used in the 
high frequency band. This gives a 
series parallel tuned trap which is much 
sharper in response and will not affect 
the response curve of the head-end unit 
unless the stub is tuned directly in the 
channel. 

The capacitors in the tuning stubs re- 
sult in a longer piece of line being used 
for a particular frequency. The best 
method of determining the proper length 
of line is to clip off small portions until 
maximum attenuation is obtained. 

—Courtesy General Electric Co. 


Matching 72 Ohm 
Coax Cable to 300 
Ohm Balanced Input 


In some areas it may be desirable to 
use 72 ohm coaxial cable as a trans- 
mission line between the antenna and 
the receiver in order to reduce noise 
pickup. The problem of matching the 
coaxial cable to the receivér input in 
such installations can be solved as 
shown. 


TEA 


COAXIAL CABLE 
FROM ANTENNA 
72 A 
COAXIAL CABLE 


The matching section should be one 
half wavelength long at the most criti- 
cal freguency. If reception is possible on 
one channel only, cut the matching 
section to the video carrier freguency of 
that channel. If operation on more than 
one channel is possible, cut the match- 
ing section to the video carrier fre- 
guency of the weakest signal.—Courtesy 
Westinghouse. 


Ground Connection 
to Aguadag 


Wear or vibration may sometimes de- 
velop a poor connection between the 
outside coating of the cathode ray tube 
and its grounding springs. The atten- 
dant arcing at that point can result in 
tearing of the picture and insufficient 
picture width. 

To insure a permanent ground con- 
tact, a piece of aluminum foil may be 
inserted between the aguadag and the 
grounding springs. This foil, one side 
of which is coated with adhesive, is 


first cut to size of 1" x 155". One 
edge is then folded 14” over the ad- 
hesive side of the foil. Finally, the foil 
is placed between the aguadag and the 
grounding spring in such a manner that 
adhesive holds the foil to the aguadag, 
the spring bears against the uncoated 
side of the foil, and the uncoated side 
of the 14" fold bears tightly against the 
aquadag.—Courtesy Westinghouse. 


Shielded 300-0hm Line 


STEP 1 
Remove a 3" length of outer jacket 
from both ends of Federol K-111 cable. 


Pull the remaining 1" of braid over 
the outer ۱۱۲۸۶۰ 


Solder o 4"pigtell of %8 
A.W.G. to brald.Strip I" of polyethylene. 


Tope eoch end of coble with scotch in- 
suloting tape (Minnesota Mining and 
Mfg. Co.33 or#22 Scotch Electrical 
Tape or equivalent ) to prevent water 
or moisture from entering or condensing 
under jacket. An alternative method 
would be to opply a coat of woter-proof 
plastic seal over exposed ends. Crimp 
lugs over tubing and solder leads to 
tugs (use minimum omoun! of heat ) 


Pigtoil from broid should be con- 
nected to most ot upper end ond to 
chossis through a .05 mfd. condenser 
ot the lower end. 





—Courtesy Federal Telephone & Radio Co. 
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Figure 9-3. ል transistorized hearing aid circuit. Parts values are as follows: 


TR1, ፲ጾ2 - RAYTHEON type CK718 PNP junction transistors. 
TR3 - RAYTHEON type CK718 or CK721 PNP junction transistors. 
T1 - STANCOR type UM112 t 'ansistor transformer. 

T2, T3 - STANCOR type ህእ411( transistor transformer. 

T4, -STANCOR type UM111 transistor transformer. 

R1, R2 - 10K-15K resistors*. 

R3 - 50K-100K resistor*. 

R4 - VOLUME control - 4K-6K. 

C1.C2:C3 - Large interstage coupling capacitors - 2-5 mfd. 
M - High impedance microphone (crystal or dynamic). 

By - Power supply battery . . 1.5 to 6.3 volts. 

Sw, - SPST "Off-On” switch. 

PHONE - Low impedance hearing aid type earphone. 


*These resistor values will vary witt, battery voltage and transistors used. Choose 
final values experimentally for best operation. 


CREDIT: Circuit Courtesy STANCOR. 


Figure 9-2. A transistor -operated phonograph amplifier. Parts values are as follows: 


TR, -CBS-HYTRON type 2N36 PNP junction transistor. 
TR2. TR3 - CBS-HYTRON type 2N37 PNP junction transistors. 


R1 
R2 
R3 
C1 
T1 
T2 


- VOLUME control, 10K. 

- 100K resistor. 

- Output bias control, 25K. 

- 1 mfd. 

- Interstage Transformer; 3:2 turn ratio. 

- Output transformer; 4000 ohms to speaker voice coil. 


Sw] - SPST "Off-On" Switch. 


- Tapped battery . . or separate batteries providing 6 and 18 volts. 


CREDIT: Circuit courtesy CBS-HYTRON 
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| - ፲ 9 Mi Connect the output meter to the receiver in the 
4, (7 | conventional manner. Adjust the signal generator 

| AS E | to the required I. F. of the receiver, connecting 

| Her} fr] | it to the input grid of the mixer tube, generally 
| 264. allowing the grid lead disconnected. Adjust the 

| | as | I. F. condensers to the maximum reading of the 

ni Je] | > output meter. If the signal does not go thru, 


| connect the signal generator to the input grid of 
[Wales Bees 25 the last I.F. tube, then connect the signal gen- 
erator to the preceding stages. 


Transfer the signal generator connections to the antenna and ground of the receiver. 


Tune the receiver to band #3 (generally the broadcast band). If the receiver has a 
wave trap, the trimmer (g) is adjusted to minimum reading of the output meter, when 
the signal generator is tuned to the I. F. and the tuning condensers are tuned to 
the low frequency end of the broadcast band. 


Adjust the signal generator and the receiver to 1400 k.c. Adjust the high frequency 
trimmers (a) to maximum reading of the output meter. 


Adjust the signal generator and the receiver to 600 k.c. Adjust the low frequency 
trimmer (e) to maximum reading of the output meter. 


Tune the receiver to band #2 (generally the first short wave band) 


Adjust the signal generator and the receiver to the required frequency of band #2. 
Adjust the high frequency trimmers (b) to the maximum reading of the output meter. 








Adjust the signal generator and the receiver to the required low frequency and ad- 
just the low frequency trimmer to the maximum reading of the output meter. 


The same procedure is followed with bands #5 and #4, the high frequency trimmers 
(c) and (d) are adjusted for maximum reading of the output meter in their respective 
bands. 


NOTE: Keep output of the signal generator low in value, allowing just enough signal 
to give & readable induction on the output meter. Above frequencies do not apply to 
all receivers, check with manufacturers aligning data. 














THE RATIO DETECTOR 


The ratio detector. appearing first in RCA f-m re- 
ceivers. is a device for converting a frequency modu- 
lated carrier to an audio signal, while at the same time 
offering a high degree of attenuation to any incident 
amplitude modulation. The relative insensitivity to am- 
plitude variations. which is an inherent characteristic 
of ratio detectors. enables them to be used without the 
usual preceding limiter stage, thus affording the use of 
a high gain i-f stage instead of the low-gain limiter. 


Theory of Operation 


A brief review of the theory of the discriminator detector 
will help the serviceman to understand the action of the 
ratio detector. 


Figure 1 portrays a conventional discriminator stage, and 
it can be seen that it consists essentially of two diode rectifiers 
which are differentially connected so that the d-c potentials 
across their respective load resistors are subtractive. These 
two d-c voltages (across R1 and R2 in Figure 1) are propor- 
tional to the a-c voltages applied to the diodes. The a-c 
voltage applied to each diode is the vector sum of El and the 
voltage across that half of L1 which is connected to the diode 
plate, as shown in the diagrams of Figure 4. El has practically 
the same amplitude and phase as the voltage across the tank 
in the limiter plate circuit. The current in this same tank 
circuit induces a voltage in L1, which causes a circulating 
current to flow in the resonant circuit composed of L1 and Cl. 
E2 and E3 are the voltage drops which occur across each half 
of L1 as a result of this circulating current. When the carrier 
frequency is equal to the frequency at which the discriminator 
transformer is tuned (Fig. 4A), the a-c voltage applied to 
diode 1 equals that applied to diode 2, therefore the rectified 
voltages are equal and since they are bucking voltages, the 
output of the discriminator is zero. 


When the carrier frequency increases during a half cycle of 
modulation, the phase relations between El, E2 and E3 change 
in accordance with Figure 4B, and it is evident that the vector 
sum of the voltages applied to diode 2 exceeds the vector sum 
of the voltages applied to diode 1, resulting in a higher rectified 
voltage across R2 than across R1. The instantaneous differ- 
ence of the rectified voltages appears as a negative voltage in 
the discriminator output. Figure 4C shows the condition 
occurring when the carrier frequency swings below the resonant 
frequency of the discriminator transformer, the end result 
being a positive voltage at the output of the discriminator. 


The important fact in discriminator action is that the output 
voltage is proportional to the difference between Ediode 1 and 
Ediode 2. This is true because the d-c voltages appearing 
across R1 and R2 vary directly with Ediode 1 and Ediode 2, 
respectively, aud the instantaneous output voltage is the 
difference between the rectified voltage drops. 


In considering the effect of amplitude variation on discrim- 
inator output, refer again to the vector diagrams of Figure 4. 
An increase in the amplitude of the voltage applied to the 
discriminator would increase all of the vectors in the diagram 
proportionately. In other words, the effect would be as though 
the vector diagrams were enlarged photographica'!y. It can 
be seen that while the phase relationships would remain the 
same, the difference between Ediode 1 and Ediode 2 would 
increase, so long as the frequency of the applied voltage differed 
even slightly from the receiver i-f. Thus components of ampli- 
tude modulation would be detected and passed on to the audio 
amplifier. Ordinarily, discriminators are preceded by limiters 
which remove most of the amplitude variation from the f-m 
carrier, but the discriminator itself is not a device capable of 
rejecting amplitude modulation, except when the instanta- 
neous frequency of the applied carrier is exactly equal to the 
resonant frequency of the discriminator transformer. This 
condition occurs only twice in every modulation cycle. 


Note that while an increase in the amplitudes of the vectors 
in Figure 4 results in a proportionate increase in the difference 
between Ediode 1 and Ediode 2 for off-resonant conditions, 
the ratio of Ediode 1 to Ediode 2 is a constant, as far as 
amplitude variations are concerned. Therefore, a detector 
responsive only to changes in the ratio of Ediode 1 to Ediode 2, 
and insensitive to changes in the difference between these 
voltages would be a detector capable not only of converting 
frequency variations to audio variations, but of rejecting any 
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A schematic of the fundamental ratio detector is shown in 
Figure 2. C7 and C4 have very little reactance at the inter- 
mediate frequency, so it is evident that the parallel resonant 
circuit L2 C2 is the true load for the driver stage, this stage 
being shunt fed. A driver stage, in this case, is nothing more 
than a conventional i-f amplifier preceding the ratio detector. 
L2 is inductively coupled to L1, therefore a comparison of 
Figures 1 and 2 will show that as far as the a-c voltages applied 
to the diodes are concerned, these circuits are almost exactly 
similar, indeed, the same vector diagrams used in the analysis 
of Figure 1 can be used to portray the a-c voltages across the 
diodes in Figure 2. Here the similarity ends, because the ratio 
detector method of extracting intelligence from the f-m carrier 
differs greatly from previously used methods. Diode 1, R3, 
and diode 2 complete a series circuit fed by the a-c voltage 
across L1. Since the two diodes are in series, they will conduct 
on the same half cycle, and the rectified current through R3 
will cause a negative potential to appear at the plate of diode 
1. The time constant of R3 C6 is usually about 0.2 second, so 
that the negative potential at the plate of diode 1 will remain 
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Fig. 2—A Sylvania R-4330 has the 
spiral glass discharge tube com- 
pletely enclosed (left) and gas 
pressure may be higher tban in the 
enclosing envelope. The  Amglo 
SARAX (right), however, secures 
comparable results with an open- 
end tube and the outer glass en- 
velope filled with gas, as well as 
the tube. 











Fig. S—The basic circuit used in G-E and Sylvania flashtubes. Gas in the tube 
is ionized by a high voltage between an external electrode and grounded terminal. 





Fig. 3—Basic circuit of the flashtube with capacitor C charged from d.c source 


and discharged through relav S into the flashtube FT 
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Fig. 4—Arrangement for charging capacitors in parallel but discharging them 
through individual flashtubes by means of a transfer relay. 





Fig. 6—lonizing voltage may come instead from the discharge of a small condenser 
charged through a potentiometer from the main d-c supply. 








SECTION IV 


TV SERVICING 
vith 
PICTURE TUBE PATTERNS 


Y 


Analysis of differences between abnormal and normal test patterns 
or television pictures often enables a serviceman to determine the kinds 
of troubles which may be causing the faulty reproduction. Many of the 
picture patterns that appear on TV receivers and the relation of 
these pictures to trouble shooting are described in this book. 


On the following pages under the names ordinarily used to de- 
scribe the appearance, due to faulty reproduction, are lists of troubles 
and photographs illustrating these abnormal patterns. The photo- 
graphs have been provided through the courtesy of Allen B. DuMont 
Laboratories, Admiral Corporation, RCA, General Electric Company, 
Philco Corporation, Sentinel Radio Corporation and Radio Elec- 
tronics Magazine. 


Coyne definitely cautions any inexperienced individual against 
attempting to service a Television receiver. While certain adjustments 
for a better picture can be made from the “dials on the front” under 
no circumstances should anyone but a qualified TV serviceman 
attempt to service a television set. Even qualified servicemen are ad- 
vised to observe the following precautions. 


1. Extreme caution should be taken in handling the picture 
tube. The mounting of picture tube is usually constructed 
to provide adequate protection against implosion while 
the tube is in the receiver. Extreme caution is recom- 
mended when removal or installation of a picture tube is 
necessary. Here are several things to keep in mind. 
Shut off power. 

. At no time rest the tube in the deflection yoke. 

Wear heavy gloves and shatterproof glasses. 


Advise everyone except qualified servicemen to stay at 
least 8 feet away from the set while the installing or re- 
moval of a picture tube is being done. 


ቻ ው ge N 


In any probing or testing in any part of the set it is recommended 
that (a) well insulated wire and hooded test clips be used; (b) use 
good test instruments with all lead wires adequately insulated for the 
voltages to be encountered. You should use extreme caution in work- 
ing in or near the high voltage section; (c) do not take anything for 
granted—test everything—that is the only way to be sure. 











Fig. 131-3.—Bars, Sloping. 


The bars change their degree of slope, their number, and their 
positions as the horizontal hold control is altered. 


Causes for trouble. 
Horizontal hold control incorrectly adjusted. 


Faulty connections, resistors, or capacitors in circuits for horizontal 
hold control or for horizontal automatic control of sweep frequency. 


See also troubles. listed under Movement, Horizontal. 
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Fig. 131-16.—Linearity Poor, Vertical 


With r vertical linearity the pattern or picture is compressed or 
flattened from above, below, or from both directions. 


Causes for trouble. 
Vertical linearity control wrongly adjusted. 


Defective capacitors or resistors, fixed or adjustable, in vertical 
linearity control circuits. 


Vertical sweep oscillator tube defective, or supplied with wrong 
voltages. 


Vertical sweep amplifier tube defective, or supplied with incorrect 
voltages. 


Trouble in any parts which follow the vertical sweep oscillator, and 
which carry sawtooth voltages and currents. 


Vertical sweep output transformer defective. 
Shorted turns in a vertical deflection coil. 
Poor filtering of low-voltage B-power supply. 








FOLDS, HORIZONTAL, Figs. 8 and 9. 


Only part of the picture or pattern is 
clearly recognizable, although more or less 
distorted and compressed horizontally. The 
remainder, usually less than half, appears to 
be stretched horizontally and folded back 
over the first portion. The folded part is 
indistinct, usually with only shadowy out- 





Fru 8: 


The pattern is folded horizontally. 


lines. There may be only one fold (Fig. 8) 
or there may be several (Fig. 9) to give the 
distinct portion of the picture a corrugated 
appearance. 


The horizontal retrace time, due to dis- 
charge of the sawtooth capacitor in the hori- 
zontal oscillator-discharge tube circuit, 
actually is longer than the time allowed for 
horizontal retrace in received signals. The 
folded portions of pictures, which are indis- 
tinct and shadowy, occur during periods in 
which the picture tube beam should be blanked. 


Damper Tube And Circuit. 
Tube defective. 


Capacitor on low-side circuit of damper 
open or disconnected, 


Linearity control inductor in damper 
circuit shortec, otherwise defective of wrong 
type or wrong inductance. 


Lead from horizontal output transformer 
and damper to the deflecting yoke has poor 
connections or is allowing leakage of current 
through faulty insulation. 


7 


Damper plate or cathode, depending on 
type of circuit, connected to a tap on the hor- 
izontal output transformer at which horizon- 
tal pulse voltages are not strong enough for 
rapid damping and retrace, 


Boosted B-voltage to the horizontal out- 
put transformer and amplifier plate too low. 


Frequency Control Circuits. 





Fig. 9. One large horizontal fold and several 


minor ones. 
Afc tube weak or otherwise defective. 


Afc control misadjusted. This is a con- 
trol which operates in the circuits of the afc 
tube, or between that tube and the horizontal 
oscillator. 


Too much resistance in the grid return 
lead of the horizontal output amplifier. 


Too much capacitance has been con- 
nected across part of the horizontal output 
transformer or across a width control induc- 
tor when increasing the width of pictures. 


Unbalance in resistors on the two sec- 
tions of a horizontal phase detector or dis- . 
criminator, or resistors connected wrong. 

Insufficient feedback to afc tube from, 
horizontal sweep circuit, Series capacitor 
too small, or shunt capacitor too large. 
Series resistor too great, or shunt resistor 
too small. The feedback lead may be con- 
nected to the wrong point on the horizontal 
output transformer or other parts of the 
sweep circuits. 
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Vertical hold control fixed resistors or 
potentiometer of wrong values or defective. 
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Fig. 131-16.—Linearity Poor, Vertical 


With ያመው vertical linearity the pattern or picture is compressed or 
flattened from above, below, or from both directions. 


Causes for trouble. 
Vertical linearity control wrongly adjusted. 


Defective capacitors or resistors, fixed or adjustable, in vertical 
linearity control circuits. 


Vertical sweep oscillator tube defective, or supplied with wrong 
voltages. 


Vertical sweep amplifier tube defective, or supplied with incorrect 
voltages. 


Trouble in any parts which follow the vertical sweep oscillator, and 
which carry sawtooth voltages and currents. 


Vertical sweep output transformer defective. 
Shorted turns in a vertical deflection coil. 
Poor filtering of low-voltage B-power supply. 





Fig. 131-13.—Ghosts. 


There are multiple images in the test pattern or picture. The dis- 
placed images, of which there may be one or more, may be so close to 
the principal image or may be so faint as to cause only a blurring effect. 
In other cases the displaced images may be at a considerable fraction 
of inch from the principal image, and may be distinct. 


Causes for trouble. 


Part of the transmitted signal is being reflected from large conductive 
or semi-conductive objects, such as buildings, bridges, tanks, or steep 
hills, and the reflected portion is reaching the receiver antenna a 
fraction of a second later than the direct signal. Try rotating the 
receiving antenna to reject the reflected signal without too much loss 
of direct signal. Fit a reflector, and possibly also a director, on the 
antenna. Try the antenna in various locations. 


Incorrect matching of impedances between antenna and transmission 
line, or between transmission line and receiver input. There are stand- 
ing waves on the line. Use antenna and transmission line whose 
impedances match that of the receiver and of each other. 











Fig. 131-6.—Centering Incorrect. 


Picture or pattern may be too high or too low, incorrect vertical 
centering, or it may be too far to the right or left, incorrect horizontal 
centering, or there may be incorrect centering in both directions at 
once, as in the photograph. 


Causes for trouble. Magnetic deflection. 

Focusing control wrongly adjusted. 

Ion trap magnet in wrong position on picture tube neck, or weak. 

Horizontal hold control misadjusted. 

Focusing coil axis direction requires adjustment. Should be in line 
with picture tube axis. 


Focusing coil too far forward or back. Usually should be 14 to % 
inch from the deflection yoke. 

Focusing coil short circuited. 

Deflection yoke too far back on neck of picture tube, or not centered 
around neck. 


Defective bypass capacitor on focusing control. 

Causes for trouble. Electrostatic deflection. 

Centering control or controls wrongly adjusted. 

Horizontal hold control misadjusted. 

Picture tube shield magnetized. 

Leaky capacitor or capacitors between outputs of deflection ampli- 
fiers or oscillators and the picture tube deflection plates. 





Fig. 131-30.—Tilting In Mask. 


Causes for trouble. 

Incorrect position of magnetic deflection yoke. Loosen the yoke fasten- 
ing while rotating the yoke around the picture tube neck to straighten 
the pattern. 

Incorrect position of electrostatic tube. Rotate the entire tube around 
its axis to straighten the pattern. 














Fig. 131-18.—Lines, Narrow, Allover Pattern. 


Due to beat interference from radio frequency and television fre- 
quency signals or voltages originating from outside or within the 
receiver. The number of cycles per second of the interfering frequency 
is equal approximately to the number of lines, either light or dark, 
but not both, multiplied by 15,750. The lines may lie vertically or 
diagonally on the picture tube screen. They weave or ripple and 
change their direction. 


Causes for trouble. 


Interference from f-m radio broadcasting stations operating in the 
area where the recciver is located. Change the direction of the receiving 
antenna. Tune an antenna trap to the interfering frequency. Check 
the transmission line for possible signal pickup. 

Interference from nearby short-wave transmitters. Same remedies as 
for f-m interfcrence. 


Interference from television channels other than the one to which 
the receiver is tuned. Try adjusting the fine tuning control. 


Beating frequency of 4.5 megacycles from sound section of a receiver 
having intercarrier. sound system, or getting past the sound takeoff and 
reaching the picture tube grid cathode circuit through all or part of 
the video amplifier. Check dressing of all grid and plate leads following 
the takeoff. 


Fig. 131-12.—Folded Pattern, Vertically. 


Causes for trouble. 
Vertical hold control incorrectly adjusted. 


Faults in vertical hold control circuit causing vertical deflection 
frequency which is too high. 
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SECTION V 


Waveforms 


The preferred method of analyzing the operation of a TV 
receiver is through the use of an oscilloscope. The waveforms 
reproduced in this Section are typical of those found in a 
well-performing commercial receiver. It must be understood 
that circuit variations exist between different manufacturers 
and that the waveforms obtained will be dependent upon 
these circuit variations as well as the signal conditions and the 
guality of the oscilloscope being used. 





Fig. 139-1. 


Fig. 139-1: Taken at the top of the video detector load 
resistor. This is the output of the video detector and the input 
to the grid circuit of the video amplifier. Here appears the 
entire composite television signal with picture variations, 
positive, at the top and with sync pulses, negative, at the 
bottom. Two vertical blanking intervals are plainly visible 
between the fields. During each blanking interval there ap- 
pear in order, from left to right, the egualizing pulses which 
follow one field, then.the vertical sync pulses at the bottom- 
most points along the trace, and finally the remaining egual- 
izing and horizontal sync pulses which precede the next field. 
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Fig. 139-2. 


Fig. 139-2: Taken at the plate of the video amplifier tube. 
Here again is the complete compositive signal, but now the 
polarity has been inverted to make sync pulses positive and 
picture variations negative. This waveform is applied to the 
cathode of the picture tube, which is the point of signal input 
to the picture tube of this particular receiver. 
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Fig. 139-3. 


Fig. 139-3: Taken at the grid of the first tube in the sync 
section, which is a sync amplifier. The signal shown here comes 
from the output of the video amplifier, and accordingly is 
of the same polarity and' has the same general characteristics 
as shown in Fig. 139-2. 





Fig. 339-4. 


Fig. 1394: Taken at the plate of the sync amplifier tube. 
The polarity has been inverted with respect to polarity in 
Fig. 139-3. The peak-to-peak voltage of this amplifier output 
waveform actually is about four times as great as voltage at 
the input to the tube. 





Fig. 139-5. 


Fig. 139-5: Taken at the plate of the second tube in the 
sync section, which is operated as a separator. Picture varia- 
tions have all but disappeared from the signal, while the 
vertical sync pulses have been retained. Polarity bas not been 
inverted, because signal input is to the cathode rather than 
the grid of this separator. 





Fig. 139-6. 


Fig. 139-6: Taken at the plate of the third tube in the sync 
section, which is operated as a clipper. Polarity has been 
inverted with respect to that of Fig. 139-5. Vertical sync pulse 
voltage peaks have become very pronounced. This is the sig- 
nal which goes to the integrating filter located between the 
sync clipper and the input for the vertical sweep oscillator. 





Fig. 139-7. 


Fig. 139-7: Taken at the grid of the vertical sweep oscil- 
lator, which is a blocking type. Note the sudden changes of 
potential in the negative direction, downward on the trace, 
as the oscillator blocks. Then comes the quick partial recovery 
in the positive direction and the more gradual change pre- 
ceding the positive peak that triggers this oscillator. 





Fig. 139-8. 


Fig. 139-8: Taken at the grid of the vertical sweep amplifier 
which follows the vertical oscillator. This is the sawtooth 
voltage combined with negative (downward) peaks as re- 
quired for magnetic deflection. 











Fig. 139-9. 


Fig. 139-9: Taken at the plate of the vertical sweep ampli- 
fier. Polarity has been inverted with respect to the previous 
trace, taken at the grid of the same tube. Peak-to-peak voltage 
here is about 18 times as great as at the grid. 

Fig. 139-10: This final trace for the vertical deflection sys- 
tem is taken from the circuit which includes the secondary 
winding of the vertical output transformer and the two ver- 






Fig. 139-10. 


tical deflection coils of the yoke on the picture tube. Peak- 
topeak voltage is between one-ninth and one-tenth of that 
at the plate of the vertical sweep amplifier, which connects 
to the primary of the output transformer. | 

Traces which are to follow in Figs. 139-11 to 139-24 are 
taken with the internal sweep of the oscilloscope adjusted 
for 7,875 cycles per second or to the frequency which pro- 
duces two horizontal line periods. 





Fig. 139-12. 


Fig. 139-12: From the plate of the video amplifier tube. 
Except for inversion of polarity this trace is similar to the 
one taken from the grid of this tube. Peak-to-peak voltage 
has been increased about nine times. 





Fig. 139-13. 


Fig. 139-13: From the grid of the sync amplifier, the first 
tube in the sync section. This signal comes from the output 
of the video amplifier, and is of the same polarity as in Fig. 
139-12. 





Fig. 139-14. 


Fig. 139-14: From the plate of the sync amplifier. Polarity 
has been inverted. Voltages for picture variations have very 
nearly disappeared, while horizontal sync pulses have become 
distinct. 





Fig. 139-15. 


Fig. 139-15: From the plate of the sync separator tube. 
Only the horizontal sync pulses now remain. There has been 
no inversion of polarity, due to use of cathode input to this 
tube. 





Fig. 139-16. 


Fig. 139-16: From the plate of the sync clipper tube. This 
waveform is the input to the differentiating filter located 
between the clipper and the horizontal oscillator control tube 
of the horizontal afc system. 





Fig. 139-17. 


Fig. 139-17: From the top (ungrounded side) of the lock- 
in control capacitor in the grid circuit of the control tube 
of the horizontal afc system. This voltage results from com- 
bination of the output from the differentiating filter and a 
feedback voltage from the horizontal sweep output circuit, 
as required for this method of oscillator control. The wave- 
form shown here is taken while a transmitted television sig- 
nal is being received. The sharp or narrow positive peaks 
represent synchronizing voltages which result from horizon- 
tal sync pulses in the signal. 





Fig. 139-18. 


Fig. 139-18: This is the same as the previous trace, except 
that it is taken while no transmitted signal is being received. 
Note the absence of positive synchronizing peaks at the tops 
of the sawtooth portions of the wave. 


SECTION VI 


Typical Schematic Diagrams 


The Radio and Television diagrams reproduced here are 
Photo Fact Standard Notation Schematics (*) prepared by 
the Howard W. Sams & Co. Inc. These diagrams appear 
regularly in Photo Fact Folders (ተ) as a part of the complete 
service data furnished by the Howard W. Sams & Co. Inc. The 
sets of Photo Fact Folders are sold by Electronics Parts Dis- 
tributors in all sections of the world and the diagrams are 
reproduced in this brochure as typical of the finest type of 
data available for service purposes. 

The diagrams are arranged alphabetically by name of set; 
ADMIRAL, AIRLINE, BENDIX, etc. Diagrams on several 
dozen of the most popular TV sets in the country are included 
in this section. 
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f MEASURED FROM PIN 7 OF V5 174-3 
i TAKEN WITH VACUUM TUBE VOLTMETER 








DC Voltage measurements are at 20,000 ohms per volt; AC Voltages 
messured at 1,000 ohms per volt. ፡ 
Socket connections are shown as bottom views. i 
Measured values are from socket pin co common negative. 
Line voltage maintained at 117 volts for voltage readings. 
Nominal tolerance on component values makes possible a variation of 
+ 10% in voltage and resistance readings. 

olume control at maximum, no signal applied for voltage messure- 
ments. 
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© SEE PARTS LIST FOR ALTERNATE 
VALLE OR APPLICATION 
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ADMIRAL - 5Y22 (5Y2) 


DC Voltage measurements are at 20,000 ohms per volt; AC Voltages 
measured at 1,000 ohms per volt. 

Socket connections are shown as bottom views. 

. Measured values are from socket pin to common negative. 

. Line voltage maintained at 117 volts for voltage readings. 

Nominal tolerance on component values makes possible a varistion of 
+ 10% in voltage and resistance readings. 

. Volume control st maximum, no signal applied for voltage mensure- 
ments. 
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. DC Voltage measurements are at 20,000 ohms per volt; AC Voltages 
measured at 1,000 ohms per volt. å 

ket conaections are shown as bottom views. : 
Messured values are from socket pin to common negative. 
. Line voltage maintained at 117 volts for voltage readings. — 
- Nominal tolerance on component values makes possible a variation of 
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DC Voltage measurements are at 20,000 ohms per vole; AC Voltages 
measured at 1,000 ohms per volt. : 

Socket connections are shown as bottom views. 

Measured values are from socket pin to common negative. 

. Line voltage maintained at 117 voles for voltage readings. A1 

. Nominal tolerance on component values makes possible a variation of 
+ 10% in voltage and resistance readings 
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* DO NOT USE OPMMETER TO MEASURE FILAMENT RESISTANCE. 
t MEASURED FROM BATTERY B+ LEAD. (BATTERY DISCONNECTED) 


a TAKEN WITH VACUUM TUBE VOLTMETER. 
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1 - DC Voltage measurements are at 20, 000 ohms per volts, AC 
Voitages measured at 1000 ohms per volt. 

3 - Bocket connections are shown as bottom views. 

8 - Measured values are from socket pin to common negative. 

4 - Nominal tolerance om component values makes possible å 
variation of -19% in voltage and resistance readings. 

$ - Volume control at maximum, no signal applied for voltage 
measurements. 
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1. DC voltage measurements are at 20, 000 ches 3. Messered valises are (rom pocket pin to coman 
per volt, AC voltage measured at |, 000 ohms segalive unless otherwise stated. 
per volt. 
4. Lies voltage maintained at 117 rolls (or voltage readings. 
3. Pia emberes are counted la 6 ciockwioe direction 
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A FROTOFACT STANDARD NOTATION SCHEMATIC 4 TAKEN WITH VACUUM TUBE VOLTMETER 


Oen am ve 103 HALL ICRAFTERS - S 38C (RUN 2) 








DC Voltage measurements are at 20,000 ohms per volt; AC Voltages 
measured at 1,000 ohms per volt. N 

et connections are shown as bottom views. ; 
Measured values are from socket pin to common negative. 
Line voltage maintained at 117 volts for voltage readings. — 
Nominal tolerance on component values makes possible a variation of 
+ 10% in voltage and resistance readings. — 
Volume control at maximum, no signal applied for voltage measure- 
ments. 


go Mb ete 


SOUND IF 
25.0mC 


AF AMP 


AUDIO OUTPUT 
69 i 12AX7 


(1) 6v6GT 








© 







z MFO 


ef et 


15% : 
OT ogs ops 
> (30ሃ LINE 


8v 
[m] 0 
JON 
63 
360¥ Z| 
| 390.4. 


2ND VIDEO IF @ T VIDEO OUTPUT 
yu! 1 





ሠ 


5 
E 
m 
ይ 
VL | 
© [3 
n 
- ha 
0000000 
000 
000 



















AST VIDEO IF 





380 VIDEO # 


ATH VIDEO HF 
c 
6684 23.2m 


(5$) 6CB6 25.4 mc 
















THE COOPERATION OF THE MANUFACTURER OF THIS 
RECEIVER MAKES IT POSSIBLE TO BRING YOU THIS SERVICE 


ዶላ. AMP e AAA o ۷ور‎ LINE 
ደ OF 

j tee‏ عق دق 

TUNER 


330v 
I30V LINE 








d 
SYHC AMP SYNC CLIPPER 


M312AU7 
















VERT MULT 


Bt (2 A 6SN7GT 


VERT OUTPUT 
606۸ 


መብዐ 400Y 






26 AMP. 


3012 O 
MED "Ja 
6 e i Ma ረር 


+ o 


[ 1 : 1. €: agy 
p | —— nest ے‎ 
M. sä | 9 22k 9200 6200 oos 330% 
3 4 
1 


1 

— i 

-002 005 -—.005 i 
| c 4 

t 

t 


le e اس‎ | 
MNF e 












መጩይ 





ል MEASUREO WITH YTYM 
9 MEASURED FROM 50۷ا‎ LINE 


O SEL MARTS LIST FOR ALTEANATE 
VALUE OR APRLICAT ‘TION 

DOTTED IN PARTS ARE NOT USED IN ALL 

MODELS. WHEN DOTTED IN PARTS ARE 

USED POINTS MARKED پر‎ ARE BROKEN. 













HORIZ AFC 
69 j12Ax7 


— — 
OG NOT MEASURE HV RECT 
) 691836 





AVE FORMS TA "- 7ے‎ CONTROL 5 
5ረ፣ TO PRÓDUC VOLTS PEAK To 
PEAK SIGNAL AT መር ዳና f TUBE 


1. DC Voltage measurements are ለ! 20, 000 ahma 3. Measured Assured values are from sachet pin ما‎ common 
Pet volt; AC volage measured at 1, 000 ahma ROTUUN valesa otherwise slated. 
per voit, 


4. Lime voltage maintained at 117 volta lor »nitage readings. 
3. Pin numbers are Counted in 4 elockwies direction 
መ bottom of sortet. $. AH controls #9! for normal operation; Yo signa; applied, 


A PHOTOFACT STANDARD NOTATION SCHEMATIC 
O Howerd W. Sam» & Co., inc. 1952 









mm MECK MODELS JM-717C, T, JM-720C, T, JM-721C, 
CD, MM-617C, T, MM-620C, T (Ch. 9032) 








e የተ #5 
@ 0 280 MPO $e 


n ad‏ س 





MOPAR 819, 820, 824 
+ 19% in voltage and resistance readings. 
6 - Volume contro! at maximum, no signal applied for voltage 


Voltages measured at 1000 ohras per volt. 
- Socket connections are shown as bottom views. 


measurements. 


I - DC Voltage measurements are at 20, 000 ohms per volt; AC 
- Measured values are from socket pin to common negative. 


4 - Battery voltage maintained at 6.3 volts for voltage readings. 


5 


- Nominal tolerance on component values makes possible a 


IF == 455 KC AM 


IF = 10.7 MC FM 


at 


———— — av eee ma mv am 





ዜ-‹፡ህ ባሁ “ጠቃ ብ በሁ ጣኑ ብዕ ت‎ ‹ ዛው ሠሉ AX —— ee. 


| 
(a) ۱ e e 63 ۵ھ‎ 


VOL CONT. 
ት THE COOPERATION OF THE MANUFACTURER OF THIS ጩ A 46 
RECEIVER MAKES IT POSSIBLE TO BRING YOU THIS SERVICE 


vi v3 va 69 
socs መ 12847 ® 12040 —— 12848 12846 iets 


4 å 3300. 
000 “ayy 000 prey > ; " OS s000 ni 








s. OF Tele 


on O 88 ۱٭د‎ 3۸1 
د109۷۸ھ‎ 11 FORME TO مج‎ FOU Talk MINA 











| 
[1 
1 
1 
' 
1 
፥ 
1 
اص‎ 
1 
1 
1 
' 
1 
4 
I 
፥ 
፥ 
፥ 
$ 
፥ 
4 
1 
[ 
፥ 
| 
U 
L] 
L 
1 
[| 
| 
1 
፥ 
፥ 
፥ 
4 
1 
1 
' 
1 
t 
4 


ጀ 
| 
: 
L 
| 





vat 6+ 


4 "TAKEN WITH VACUUM TUBE VOLTMETER 


; 
: 


measured at 1,000 
ket connections are shown s "bottom views. 
Measured values are from socket pin to common negative. 
Line voltage maintained at 117 Sold for voltage readings. 
A Nominal tolerance on com t values makes possible a variation of 
10% in voltage and resistance readings. 
Volume control at maximum, no signal 24 for voltage measure- 
ments. 


A Ho pest ROO OM ADS MOTOROLA - 72xM21 ( CH. H 57393 ) 


. DC Voltage measurements are m 20,000 ohms per volt; AC Voltages 
ohms per vo 


ው sawn = 








M cnn 
E 
S e) 
= 
o & 


nec 





To 245V 
JU! 

OF M25 
C2A 








۱45۷ LINE 








IST VIDEO ۴ 
(1) ፅር66 


2N0 VIDEO IF 


Do 
QUU 


E (NIE ወ 





6) 470K Y vu | 


—— — C 
i JI i * To o AREA 5. T 

THE COOPERATION OF THE MANUFACTURER OF THIS OT 19899 

RECEIVER MAKES IT POSSIBLE TO BRING YOU THIS SERVICE 


WITCH 
in 











PICTURE TUBE 


60۳۴ 





@ MÉASUREO FROM 145V LINE 


VERT OUTPUT 
(13 112847 





A MEABUREO WITN YTYM As 9م‎ fag fud ® መ 


O MIE MATI LIST FOR ALTERNATE 
VALLE ON APPLICATION 



















t 
4 
| 
' 
BLUE 1 
! 
O 1 
iS ! 
ከ ! 
USED POINTS neuen x ME DICEN 
CHANNEL SELECTOR IW SHOWN IN CHANNEL 19 POSITION 
WAVE Ti WITH CON 3 
AS ERSE ERIE 
AK BGMAL A PICTURE TUBE 





2$ 
xz 





1. DC voitage measurements are at $Ò, 008 shma 
pe? rok; AC voltage measured si 1,000 cius 
per voit, 





3. Measerod values are from 
wise 


Dexter pia to common 
mogalive unives othe elated. 







4. Lime voltage maintained nt UT volta for rulingo reatiogs , 
t. Pin mmbers are comiod ia a clockwise direction 
99 bottom sf socket. 5. AU controle eet for nar ma) operation; Mo nigua! applied, 






o PINS 144 145V LINE 
e or የስ OF Pur 


245v 












HORIZ MULT 


e, |(Diesnzar (3)65N7GT 


¡ 

å 

47MMF 

JA Sell], 
Y 


ብ 
HOR AFC اپ بے‎ | 
t 

1 





ፋ MEASURE 


EN 145v 
4 










۸ .001 
san گا‎ p 170. 
e) 150K 
25ሃ 
M 
7875 N 
4 





A PHOTOFACT STANDARD NOTATION SCHEMATIC 
O Howard W. Same & Co., inc. 1953 


å 1 
መ (90000000 
00000 


۱45۷ LINE 





MOTOROLA MODELS 17F13, B, 17K14, A, 8, W, 17፪15. 
B, 17416, 1711, 17112, 8. W (Ch. ፲ፐ5-395ዲ. ፲5-395-03) 





2ፈ5ሃ 





A waun M 
ወ ተከ 


* SPECIAL RESISTOR, 


 À መፁ ጣሙ‏ عم À m‏ سے سے سے 





= 


E a 
a 





30 
ات س ت سے س سے م سے سے سے 


rm — 


E 


ma am m — — —‏ ہے ہے 


mue ብዱ mo መመ up am مر‎ p መ. «ወ m errem 


= 


.› መመ መመ ው MÀ  — ወ= መ. ب‎ ው 





2 188, መ 2am 194 
© 
318 e 
ee ee 
IF =455KC -AM 
IF =9.1MC - FM 


SEE PARTS LIST FOR VALUE. 


at 20,000 ohms per volt; AC Voltages 


borom views. N 
pi common negative. 


resdings. 
oo component values makes possible a variacion ot 


Measured values are from socket pia to 
Line voltage maintained at 117 voles for voltage 
. Nomina! tolerance 

4- 1096 in voltage and resistance 


readings. 
. Volume control at maximum, 20 signa! applied for voltage measure- 
65. 


A PHOTOFACÎ STANDARD NOTATION SCHEMATIC 


ህሪ W. Some å Ca. ine. 50 





~ 
kr) 
4190. 
iro ds e 
“ro ‹ o tue COOPERATION Of THE MANUFACTURER OF THIS 
© RECEIVER MAKES If POSSIBLE TO DRING YOU THIS SERVICE 
Re AM if AMP 
gat? @ 12840 59 یی‎ ove 


ALL MEASUREMENTS TAKEN IN "FM POSITION UNLESS 
s MEASURED IN "AM" POSITION 

t MEASURED FROM OUTPUT OF እብ 

å TAKEN IN VACUUM TUBE VOLTMETER 

+ MEASURED FROM PIN 3 OF 2 


NOTE : FILAMENT RESISTANCE MEASUREMENTS INCLUDE PARALLEL RESISTANCE OF PILOT LAMP M3 











PHILCO - 53 - 958 













ይፍ OUTPUT 
ርን evect 





SPEAKER 
۲۰٢۰ 









IST VIDEO IF 














2ND VIDEO IF 3RO VIDEO IF 


6CB6 













ጩ ATH VIDED ۴ 


THE COOPERATION OF THE MANUFACTURER OF THIS 
RECEIVER MAKES IT POSSIBLE TO BRING YOU THIS SERVICE 


4 MEASURED WITH یں ۳ب‎ 
n MÅASUREO PROM PIM3 2497 oF ve 


O ME PARTS LIST FOR ALTERNATE 
VALUE OR APPLICATION 
WAVE FORM TAK WT 
Y ro ፆሉ 5 EN M CONTROLS 


TUNER ልዕር 
OOUCE 90 VOLTE PEAK TO 
AK SIGNAL AT PICTURE TUE 


UU * سمیج مہ‎ ^ sae aama 


VIDEO - AGC 
TEST SOCKET 








I. DC voltage mensuremonto ere at 20, 000 ohms 


1. Mearurod valet are from vorter 
per voit; AC vonage measured at 1, 000 ahma negative valens otherwise waked 
per volt, 





MA to common 







4. Lima voltage malate ined ac UT valts fer voltage readings. 
1. Pia members ary Counted da በ clockwise direction 
9^ botism af socket. 





Å. AU ዩመ 648 pot tor normal operation; Na igna) applied, 





SYNC PHASE INV 69 12407 neo (arve 8960. 
J 000 1709۷ san 
wm. xx 


000 «2015 


gan ? 
Dads 
220K x 


i 
7875 ^, 






e 


GATED LEVEL 
Y ۷ی‎ 

















VERT OUTPUT 


D 128H7 


1922. 






VERT. HOLO 
CONTROL 
290K 
















HORIZ MULT 


12AU7 







›ህ 






00000000 


7100000 


PHILCO MODELS 53-T1853, 1, 53-12127, 53-12266, 
53-T2268, 53-12269, 53-12270, 53-12271, 


53-T2273C, M (Code 126) (Ch. J.1, 91) 
Å PHOTOFACT STANDARD NOTATION SCHEMATIC 


O Howord W. Som & Co., inc. 1952 





























fhill 28 ‘H2) Gong2 2 
ong2 20ከ82 ۶۱۱۵۲98 80431ለ-ኝጋክ 






301۷.1918531 INIMVTIA JUNSVAN OL 0 3 60 SSN LON OG + 
UILENLTOA JANI ۸ HLM ٤371۷ Y 

+8 40 LNANI MOYA a 35089301 | 

DLIMS H3AVS AUSLLVA 









J 
[| 
4 
| 
-l 


T ott je 
uum Me s 


n e ዝፅ 65 
W 
መ 


ኤሬ=ሬ=ሙመሙመሙሙመሙ ሙሙሙ 
z 
o 
3 
^" 


om O 


RCA - 2510 


tna COO19APON OF tnt manusactuata OF tots 
e6Certt aces ۴۶ rossimt 10 68: 









2 

E 

፡ 

E 

5.5 

KES 

| cut 
9 
a 2 4 FE 

5 

an وو‎ 
236 g <ወ፦ 


| «ማጣ e 
> > > 


STANDARD NOTATION SCHEMATIC 
vn 


.ክሠሪ W. Loza å Ca. ba. 


ል PROTOPACI 








15] SOUND W 
(® 6AU6 









AUDIO OUTPUT 
6K6GT 


OD መ 
—— BY DÅ 
ov — 6 


0 = : : | SK 
, : , b- * 5 W = 
T å 23 470« 
EUNT M. ኔፊ እ | eio. 
wr T i T of e» 






1$00 
MMP 








IST VIDEO IF 280 VIDEO # 380 VIDEO # 
@ 6c86 (10) 6c86 
















VIDEO DET AGC RECT 
(® ¡12467 












VIDEO OUTPUT 
adv 





ALL io * 
mar € 


ወመ 






0.0-3 
AF 






(16) ION TRAP 


focus MAGNET 







39wtc 














































, PICTURE TUBE 
` 63 17084 
7 U P N +, 
(E) 22K ® 
تس سی‎ ae ع‎ J ا‎ a 
t VERT MULT سنہ‎ 
x AGC KEYING 270umr VERT OUTPUT 
VERT SYNC SEP 
ዞቦ2ልህፖ HORIZ SYNC SEP 23 30MM8 
| <= DE ® @ ከ፲ልህ [አፊ =3 O ከ2ልህፇ 
7875 ላ v N 
THE COOPERATION OF THE MANUFACTURER OF THIS " A ፅ 
RECEIVER MAKES በ POSSIBLE TO BRING YOU THIS SERVICE i 
JUNET 
OF LIAC2A 
ssy 
P-P 
O) ve 795^. fi] 
BLM-REO * 
TO t 30. ' ayo 
ፅ ሃ ae MMF 
260v 


HV RECT 


DONOT MEASURE 183GT 
260v 
45v 


90 NOT MEASURE 
ል MEASURED WITM YTVM * 


B MEASURED FROM PIN 3 OF Vi 


O MX ATS LIST FOR ALTERNATE 


X 63vac 
VALUE OR APPLICATION 


2.2MEG HORIZ OUTPUT 


62 6806GT 
^ 
a (Gh, 17 
130v 
O 130 
F MFD 
کا‎ ٣۵ M MATS ARE NOT USED IN ALL BLk- BAN 
MOOELS. WHEN DOTTED IN PARTS ARE 
VID POINTS MAD I ART በጠር ቪቱ፥ 


ala 





FORD TAKEN WITK CONTROLS 
Ser ro PRODUCE So VTS PEAK TO 
AK MONAL AT PICTURE TUBE 


470K 


ወ 


HORIZ. 
DRIVE 


[83] انس‎ (E) 270K 
E 
E 








7 DC volmge ጠፍ ለይጠ፥ ፍወ aro ai 89, 000 አጠ, 
” velt; AC voltage mearured at 1,000 ches 
ger ven. 





3. Measured وموزوں‎ are from 64፳ሐመ1 pia 16 commen 
uw فوطص‎ other موب‎ sited, 






9. Lime veknge maintalamd m UT velte tor voltage rondings. 
1. Dio amatore art conmied in å clockwise direction 
em bottom el socket. 






5. AU comrols met [or normal سوہ‎ ralben,; Me Sigma! applied, 





Å fHOTOFACT STANDARD NOTATION SCHEMATIC 
O Howard W. Soma & ری‎ ር. 1953 





RCA VICTOR MODELS 17-T-301, ህ. 17-T-302, U, 
17-T-310, U (Ch. KCS78, B) 











VHF MIXER 


69 112417 sum ; 
i i ን tuur ۱ - = , 
er i 








c 
ao ነ 
T TO AUDIO OUTPUT 
OF AM TUNER 


FUNCTION SW SHOWN IN AM POSITION 
SWITCH SEQUENCE 





ATH VIDEO F 


35-25ዞር 
















y 

1 
4 

i 

samo 8 i ነዛ OSC $ T 
MD BELECTOR WITCH مرو‎ Im MGH BAND POSITION | e (S217 e ። "m ተገ BV [1 [1] 

i 1 

i = Q ር Q == 

s b - : X : Q zz 100 M MF 
| : Og ቀ N 5 253. : bs 

==» 1999 ‘ ኒ 

1 . 

፥ 6 

1 

i = i 

| ut 7 

| . 150ሃ 240ሃ 
! 

! 

1 

i 

4 

i / 

THE COOPERATION OF THE MANUFACTURER OF THIS | i 

t ' 

t i 

1 


RECEIVER MAKES IT POSSIBLE TO BRING YOU THIS SERVICE 


ro 


nmm 


VERT OSC 





a MEASURED WITH YTYM 
RE MEASURED FROM PIN 8 OF YS 
m MEASURED FROM PIN B OF v2 
® MEASURED WITN Mit IN UNF POSITION 
O SEE PANTS LIST FOR ALTERNATE 
VALUE OM APPLICATION 
DOTTED IN PARTS ARE MOT USED IN ALL 
MODELS WHEN DOTTED IN PANTS ARE 
USED POINTS MARKED X ARE BROMEN. 


HORE. OUTPUT HORT OUTPUT 
6268660፣ 00 MOT MEASURE 


DO NOT MEASURE 


HORT MAT 


WAVE FORMS TAKEN ور ہو‎ CONTROLS 
SET 10 PRODUCE 56 VOLTS PEAK TC 


PEAK SIGMAL AT PICTURE 
(29680607 
DO NOT MEASURE 












3. ہف مومع مل‎ values are [rom امو ہوم‎ pin to common 


1. DC vollage measurements are at 10,000 ohms 
segative union مسا صنب‎ outed. 


par volt; AC volage measured st 1, 000 መቻ» 








— 4. Line voltage በአይነፀለፅ1በው al 117 volta lor wojtage rendiags. 
3. Pin umbers are covoteé IA à elocireise direction 
om bottom of socket. 5, All controla pet ler normal operation, Mo signa) applied. 
ል PHOTOFACT STANDARD NOTATION SCHEMATIC oX 
© Howard W. Som: & Co, Inc 1953 ገ 
240Y 
150v 
N w 
200 ure 
30 - 
AS .. MY ton 
o << ት 
2 — LL — 
o w 
5) o 99 o 
FRONT 
RAYTHEON MODELS ር-3ክ3ል, MIA, CIA. 
CMSA. CNOA. C-2518A, ጀር-2117ል (Ch. 2113) 


es 606) OG OG) 





DET-AVC-AF 


00000 /ሟ [2] 
00000 = [E] 


IF*455 KC 


THE COOPERATION OF The MANUFACTURER OF THIS 
RECEIVER MAKES IT POSSIBLE TO BRING YOU THIS SERVICE 


SLEEP Sw 








128€€ 








24 VAC 








A PHOTOFACT STANDARD NOTATION SCHEMATIC E RAYTHEON 
MODEL CR4i (Ch. 4D16-A) 


O Howard W. Sams & Co., Inc. 1953 


1- DC voltage measurements are at 20,000 ohms per volt, AC voltages 
measured at 1000 ohms per volt. 

2- 8 ocket connections are shown as bottom views, 

3- Measured values are from socket pin to Common negative. 

4- Line voltage maintained at 117 volts for voltage readings, 

5- Nominal tolerance on Component values makes possible a variation of 
ቁ 15% in voltage and resistance readings, 

6- Volume control at maximum, no signal applied for voltage measure- 
menta. 








[ሮመ 455 KC 





WIS TARRN Di 
y MEASURED FROM PIN $ ON VI 
a TAKEN WITH VACUUM VOLTMETER 
1 MEASURED FROM CHASSIS 


THE COOPERATION Of THE MANUFACTURER O 
RECEIVER MAKES u POSSIBLE TO BEING YOU THIS $i 


A PHOTOFACT STANDARD NOTATION SCHEMATIC 
(O Howard W. Soms A Co., Ine. 1932 


9667 


¢ THIS 
ERVIGE 


1. 
2- 
3. 
4. 
5. 


DC Voltage measurements are at 20, 
000 ohms per volt. 


measured at 1, 
Socket connections are showa 


Measured values are from socket pi 
Line voltage maintained at 117 vol! 


Nominal tolerance on com 


Volume control at maximum, 
ment. 


14347 


12347 
۷۸ 


12307 


“ንዘ 


000 ohms per volt; AC Voltages 


as bortom views. 


in to common negative. 
ts for voltage readings. 


ent values makes possible a variation of 


+ 10% in voltage and resistance readings. . 
no signal applied for voltage messure- 





SILVERTONE 
| MODEL 1040 


(0) 35W4 


THE COOPERATION Of THE MANUFACTURER OF THIS 
RECEIVER MAKES IT POSSISLE TO BRING YOU THIS SERVICE 


DENOTES 6-- DENOTES CHASSIS 





IF =4 5 5 KC 6) 50L6 i20t6 12AV6 
BOVAC 47, 
ል PHOTOFACI STANDARD NOTATION SCHEMATIC 1 TAKEN SILVERTONE 
Q Howard W. Sams & Co., Inc. 1953 1 MEASURED FROM PIN 7 OP V4 MODEL 2007 (Ch. 757.100) 


DC Voltage messurements are at 20,000 ohms per volt; AC Voltages 
measured at 1.000 ohms pes volt. 
Socket connections are shown x ews. 1 

Measured values are from socket pin to common negative. 

Line voltage maintained at 117 volts for voltage readings. A 
Nominal tolerance on component values makes possible s variation of 
+ 10% in voltage and resistance readings. 

Volume control at maximum, 00 signal applied for voltage messure- 
ments. 


1. 
2. 
3. 
4. 
5. 
6. 















82. 
MM 
195v E 


O 
000 


THE COOPERATION OF THE MANUFACTURER OF THIS 
RECEIVER MAKES IT POSSIBLE TO BRING YOU THIS SERVICE 





325v 
280v 
195y 
80¥ 
ira 
^ MEASURED WITH VTVM 30%, 
O SEE PRATS LIST FOR ALTERNATE 





VALUE OR APPLICATION 


DOTTED IN مہ‎ ARE NOT USED IN ALL 
MODELS WEN DOT TED IN PARTS ARE 
UMED POINTS MARKED x ARE BAOEN 


WAVE FORMS TA EN "ሃሃ TA 
— 






|. DC voltage measuremeote are ot 10, 000 አጠ. 
per volt; AC voltage measured at 1, መዕ omg 
per volt. 





Measured values are irom socks! pin to common‏ ۔ 
negallvr unlega otherwise stated.‏ 






+ Pin numbers are con 
on bottom of socket, 





. Line voltage سدامہ‎ inga at H? volts for voltage readings, 
ated in 8 clockwise direction 










ሠ ራ 


All controla sel for normal oper slilon; No Signal applied. 





ል PHOTOFACT STANDARD NOTATION SCHEMATIC 
O Howerd w. Sams & Co., inc 1953 





SOUND IF TA 












RATIO DET AF AMP AUDIO OUTPUT 
(18) ፅልህፅ 1678 | 678 6AS5 
9j 60v 





vi GRN 
i ጠች L MI 
NETWORK 
i 4700 
MMF 






መ 500K 280v 

























i 

TONE i 

CONTROL i 

4 

۱4۵۷ LINE ' — VORT OUTAUT ርአዩ 
—u 
IST VIDEO ዙ 2ND VIDEO IF 3RD VIDEO IF VIDEG OUTPUT 
(3) 6C86 NOISE LIMITER 
E KD 82MMF 
P A 130v |] 235 


EM zx! 
( ۷ = 
(9 sacz —— x | N — — 

v = ® 35V. | 


525ሃ ወ 
(> 





MC 
6 3i 


ር) 
© 





ION TRAP 


I2Kv 


140v LINE 








PICTURE TUBE 
21AP4 








MOISE LIMITER = ud 
CONTROL RE 
G) SYNC AMP SYNC CLIPPER SYNC PHASE INV 
(9) | 6SN76T (M | 6SN7GT (D) 12AU7 


95¥ 69 28 01۷ 1 sv 
ሔ | . ۱40۷ Qda | 165y 1| 
30K 7 i i 
2 
A: 
í : 





(à W VERT OSC 
E 









i 
A~ 


105V 5 


ES . A :35y, E 
COOK ۷وی(‎ E eR UA 
2 | 8922, D 
MEG = 
0 .5 150v e 
Q IMEG 
VERT. 


3257 69 CONTROL 


4.7MEG 
e 63 100K 89 


6 å 





e 








6 270K 






































HORIZ AFC HORIZ MULT HORZ OUTPUT TOMOT mnd, 1 
መል 000mmr 69 65N7GT 6BQ6GT HV RECT 
h DO NOT MEASURE (3) C)183Gr 
4708 ሃ 160¥ 
E 1 








6) 3 
F ም 


* 135v, 


e» 15024. 


4.3 
MEG 





HOLD 
e CONTROL 
W 
2 
“kg 
O 














STEWART-WARNER MODE 
211-9210, 9210.c 


15 21C-9210c, | 










— — 


— —— — — — — — 















AF AMP 


659761 











IST VIDEO # 2ND VIDEO W 
(19) 6305 


sj 0 


VIDEO OUTPUT 
(0) 112847 










SOS AOS 


N 







SANN 


PICTURE TUBE . 
63 20CP4A 

















09 







CHANNEL SELECTOR SW SHOWN IN CHANNEL 13 POSITION 





THE COOPERATION OF THE MANUFACTURER OF THIS 


RECEIVER MAKES IT POSSIBLE TO BRING YOU THIS SERVICE SOLOR CONVERTER 


LUG & SOCKE 


$W ON 
VOLUME 
CONTROL 


zw 
20 2] si ፦ 


350vAC 








DO NOT MEASURE 





















HY RECT 
® (1) 1X2A 
: & A 
ል MEASURED WITH VTVM AK i 19 
8 SEE PARTS LIST FOR ATE . O . . س‎ EO 22~ 
VALUE CR APPLICATION | | ፕ ہ250‎ GX de 
i K 
DOTTED IN MATS APE NOT USED IN ALL | SN €» ሂዒቡ 
MODELS WHEN DOTTED IN PARTS ARE z | 2MEG | ca فعت‎ 
USED POINTS MARKED X ARE BROKEN Lea — 6.3VAC l -- | < ۲ — 
| | å | 
H ፡ | AO 
WAVE FORMS TAKEN WITH CONTROLS ze dis ' | SI > an 
SET TO PRODUCE $0 VOLTS PEAK TO i = | SS WIOTH 325v 
PEAK SIGNAL AT PICTURE TUBE er 7 — His ዘ Å 
۵ e 
5 A 
t = ጠ DAMPER 
DC voltage measurement are at 20, 000 ohms 3. Measured valuma are from soeksi pla lo common F i): j 20 መ 
pe? Polt; AC voltage measured at 1, 000 ohmia segitive unless ochereise fijos. A AAA = MFD N 6W4GT 
| per von. FOCUS PICTURE = 
4. Line voltage ጠይ4አላይጠወብ mt 117 volta for voltras readings. TUBE 





| 3. Pin numbers are counted in a clockwise direction 
| ou bottom of socket. 5. All costrols eet (or normal operation; Ho signal applied. 











A PHOTOFACT STANDARD NOTATION SCHEMATIC 


SILVERTONE MODELS 1117-17, 1130-17, 1 130A-17, 1141-20, 1145-20, 1162-17, 1172-17, 1173-20, 
© Howard W. Sam: & Co., Inc. 1953 


1181-20, 1163.21, 1188-20, 2100, 2130 (Ch. 110.700-100, -104. -120, -140, -130) 








ጮሙው=ውሠ፦-»- man m mmm یت س بی‎ 07-7 7 





HI-LO SANO SWITCH 3MOWM IN MI BAND POSITION 


THE COOPERATION OF THE MANUFACTURER OF THIS 
RECEIVER MAKES በ POSSIBLE TO BRING YOU THIS SERVICE 























A MEASURED WITR VIVE 
B MEASYUREO FROM -45ሃ LIME 


O SEK PARTS LIST FOR ALTERNATE 
VALUE OR APPLICATION 
DOTTED IN MARTS ARE NOT USED IN ALL 
MODELS. WHEN DOTTED IM PARTS ARE 
USED POINTS MARKED X ARE BROKEN. 
WAVE FORMS TAKEN WITH CONTR 
5 


OLI 
SET TO PROOUCE 50 VOLT 
PLAR SIGNAL AT PICTURE fuot ^^ 


1. DC voltage meswuremente are at 10,000 chan 1. Measured values arv from socket pin to common. 
par volt; AC voltage measured al 1, 000 aims سن حومہ‎ unless otherwise (aed. 


4. Lime voltagw maiotaised at 1? voita for voltage resdings. 


2, Pin nombers are counted جا‎ s clocirwise direction — 





$. AU controla aet for mormai operation, No sigma! applied. 


A PHOTOFACT STANDARD NOTATION SCHEMATIC 
O Howard W. Sams & Co., Inc. 1952 


280 SOUND IF 0 ን” ya AUDIO OUTPUT 
€3 evect 






e 





ہت“ 































VERT OSC VERT OUTPUT‏ ; یں ہیں 
12ax7 5 69) eszet €) 691 681767‏ !)3( )© 
— — روس ہے 4 ና 1] ሸ!40ሃ Es ä ij‏ 


O 


| DEFLECTION 
etue fi YORE 








000 















ጩ DO HOT MEASURE (io) 00 NOT MEASURE 






MORIZ. 
69 6ALS PHASING HORZ OSC 6SN7GT / HORI DISCH 






Lø 








-145V 


HORIZ. DRI 
CONTROL 6 6 


115v 





5YLVANIA MODELS 150A, L, 155A, L, 
M (Ch. 1-437-3) (Codes CO6 and up) 





Hsy ےو‎ 


IF = 455 KC 


PL 





89 COOFIGATION Ot Tnt MANUMACIUREN OF tnit 
REGEINEA maast 17 POSHME JO GORING YOU 1410 600۷۴٤ 


IF =455KC 
ል PHOTOPACT STANDARD NOTATION SCHEMATIC 
<.ዐጩ፡ጐሣ፡ጨዛ W. Same & Co., inc. 1952 
v t MEASURED FROM OUTPUT OF MI. MEA OM PIN 7 OF V6 
* DO NOT USE OHMMETER TO MEASURE FILAMENT RESISTANCE A O HOTADON SCHEMATIC t SURED E WESTING 
å TAKEN WITH VACUUM TUBB VOLTMETER SYLVANIA ہمان‎ W. Som & Co, tne. 1952 å TAKEN WITH VACUUM TUBE VOLTMETER “3879 Ch. 7-4 8-1 


MODEL 4301. 





. DC Voltage measurements are st 20,000 ohms per volt; AC Voltages 


t 
1 % 
measured ar 1,000 ohms volt. Socket show borom views. 
2. Socket Connections are shown as boom views. 2. Measured volves are from socket pin 10 Common negative. 
3. Measured values are from socket pin to common negative. 4 Line voltage maiatained at 117 volts for voltage readings. 
4. Line voltage maiatained at 117 volts for voltage readings. ፡ $. Nominal tolerance on com t values makes possible a varistion of 
2 — * in voltage d መመ Merlin SN 9 : - 10% in voltage 2 ae igana! applied for voltage messure- 
6. Volume control at maximum, no signal spplied for voltage measure €; volume: conde ef ás 
mena. 





AUDIO OUTPUT 











3RD VIDEO IF 





© ۹ض 
VIDEO OUTPUT 9. = * 58) P i‏ 
128Y7 ወ e‏ 09 


Jj 275ሃ + 22K 270x 
4 Maur 


O 
" i = er 250uH S #5 20 

| 9 jm fs í 

| l LSV 110v ጩ zs (32 Lås 
— Dé e200. 


O 
m ja — o سے‎ 


Jv Ja === 7 









—— 
330v 
soy 530ሃ 
P-P 
30^, 
65v 
P-P 
en 
30^, [Md 
نے‎ 











SYNC AMP 63 479 NOISE CLIPPER SYNC SEP 


(1) 12AT7 


VERT MULT 
63 6SN7GT 





å MEASURED WITH ሃፕሃህ 


9 SEE PARTS LIST FOR ALTERNATE 
VALUE OR APPLICATION 


VERT QUTPUT 
(2) 112847 





=== سے سس‎ ree سے‎ ሙ-- መ = ወመ መ 





MODEL 5. WHEN DOT TED IN PARTS ARE 


DEFLECTION 
YOKE 
UMD POINTS MARKED x ARE BROKEN, 


‹ jä 


560 ^. 


WAVE FORMS TAKEN WITH CONTROLS 
BET TO PRODUCE 50 VOLTS PEAK TO D) CHANNEL SELECTOR SWITCH SHOWN IN CHANNEL 13 POSITION 
PEAK SIGNAL AT PICTURE TUDE D "ew SMF de 










1. DC voltage fieamurecents are at 20, 000 ohms 
fær volt; AC voltage measured at |, 000 መጨ 


3. MenButed valona are from socket pin to eve mor 
per volt. 5 


9:1۳١ valoda otherwise stated 
| 2. Pin members are counted la a clockwise direction 
کا‎ dotlom al socket. 


4. Line voltage maintained mt [1 volts for voltage readings. 





— — 


5. AU controls set fot normal operation; No signa; applied, 








— — 





HY RECT‏ )36 سے نوا 


DO NOT MEASURE 69 183GT 


ولھ مع 


۱ 
1 
۱ 
63 500 3308 
ኢአ. 












HORU OUTPUT 


6AUSGT 5 





HORIZ. 
HORU MULT MULT 


€) 12AU7 mimme 


Dios 










DO NOT MEASURE 






THE COOPERATION OF THE MANUFACTURER OF THIS 
RECEIVER MAKES IT POSSIBLE TO BRING YOU THIS SERVICE 


$ 
ho $ 





00000 








ኢር... 


. 
H 





0000000 





WESTINGHOUSE MODELS H-706T16 (Ch. V-2207-1), H-708T20 
(Ch. V-2220-1, -3, -11), H-718K 20, H-724120, H-725T20 (Ch. V-2220-2) 
ል PHOTOFACT STANDARD NOTATION SCHEMATIC 
© Howard W. Sam: 4 Ca., ine 1953 


] 


G) 


A eee 





1 
L] 
t 
U 
4 
: 
i 
1 
| 





IME COOPERATION OF THE MANUFACTURER OF THIS 
RECEIVER MAKES IT POSSIBLE TO BRING YOU THIS SERVICE 


ሌል MLAJUALO ۷۴ VT Va 
ወ uCA9SUREO FROM Pim? OF v4 


O ML የጸ በ8 LIST FOR 0ر‎ 
VALLE OR APPLICATION 





DOTTED må MØTE ARE NOT UD MI ALL. 
MODO”. برھیں‎ DOTTED ۱۷ PUTTS ANK 


1 vert! 





1. vinnere veken are trem 6954 gin to omnem 
— —— — 






+. ኤር venge matan at UT velte በሆ volgo rantings. 


ል PMOTOFACT STANDARD NOTATION SCHEMATIC 
O Howard W. Some ቤ Co., int. 1952 


R, K22406, R, 23608. 
K 833488. K2270M. R, 
K22908, 832996, (Ch. 3782) 


23636. K 


i 


"susu 

































'9INSEIUL 23293[0ላ 303 poijdde [24915 ou *ururrxeur 35 [033005 DWINJOA ‘9 = 
'$$Uipv33 33ህ535፤537 pue 3ቹ93፲.0ላ u: 960] + 8 
JO ህ08፪ህዌላ v 349706 yew SINJEA 3uauoduio) uo 92081210: [EUTWON ‘¢ 3 
EP 'SPuipeas 223010 303 ዩቫ0ላ ረ [[ se Pourt)ureur 328710ላ DUIT ኙጉ 3 
- "ወላ፲35፳3ህ ህዐህቪህ0ጋ oj Wid 12508 49037 33% $2njgA poınseay cc < 
870ب‎ ¬ YOU 'ዩጤጨ3፤ለ W10110g وو‎ 1۸۸0۷۷۶ 378 5ህ018)32ህህ03 33 z Q 
f ! : ‘OA sad suyo "[ 2€ pasnseaus za 
| spå SÍVIOA DV "joa sad መዛ9 000'07 385 278 $2UIUIDINSTIUT STN Da '1 ES 
dier US UA ۱ IST AM FM IF AMP ! ! NOAM FM IF AMP 0 === y : MS 
(8) 6816 i i 0000000 ———— så 
BG i | E 
a ' 
! # x i DV. ©, g 
i =3 ES i = & å · — E . Š 
i = ES i FTP 
| IG 1 2 a 4i å 
1 O) ! 3 t H 9 ። : 
sm E  TPLEeTC i 92 Æg መ y 
= LJ 
5” | 
* 
— — ወ : | 
N bus i - i 
سے‎ OEE 1 jm | + J | 
AT EE ርደው LIKA te መዙ፦ሩቱ j 
| | | Å i 38 
i | i siå 
ር ከ ለኝ 4 o9 መ፡ E . 
i O $ *5 . 
1 O , ‹ O må” 
> v å zi i ጣ N 
E i 8 Oi o k i 
£8 All; ; ዌ 
TN db av « Pd 
9 a z E y $ Å 
> s 4 og < 
> 3 ወ ፤ ፡ 3 å አ መ ]” "ነ نے‎ > x . 
na — * ላለ å ነ =e: 5 m 1 
t e x ta 
| på > z 
i å d i ጋ Y E 
' اك‎ 00000 ወ መ har l a 
E 00000 © i vo o> 
i L e O > ጩጨ 
| Ge 0 
| o ፡ 221 . 
=a E NL = eE 
$ ul = 
© 9 .Z > | 
34 - : ፡ AB E 
=< و‎ 88 # = < f 
© 5: & ፳ g > 
3:2 
IF =455KC-AM 58 — me NS : 
= ye a 
1F=10.7 MC-FM 1 L. as 
i 55 SD 
® NEGATIVE TEMPERATURE COEFFICIENT RESISTOR, H fa] 10 CN N 2 5) 
3002 o ZERO CURRENT, 1900 dj (56 MA 1 ES < X 
E> ው | a) < 
$ zt | 
THE COOPERATION OF THE MANUFACTURER OF THIS i å 55 
RECEIVER MAKES IT POSSIBLE TO BRING YOU THIS SERVICE te ! ር) 52 me 5 A 
x ii , 
ወ 5፤ - 
፪ F: n 22 5 
SE St 55 . 2 
© t 
لا‎ 
— * 
i j 
i f . : 
r$ 1 
RESISTANCE READINGS OF 
Pia 2 Pin 9 G å 
— 
1676 9 . 
35€5 وروم‎ ቋል"? 96.6. 204 AVS i.m — — 5 $ 
82vAC ¿PAC 64VAC ۸ itc 6; ቓሃልለር 4 2.20 - 1556 7 
۵ » : a L 1፡2 ere E ፈ 2 
047 10000 10000 " ድ መጨ — t og ! [4 3 N . ሄ 
Mee : ا3‎ UE elu Kn log |ህህ ሸሸ - i is : 
: የ ! ie ^2 
i | > کی‎ ra) . 
ہے‎ | 8 !፤ -gi ! 
1. DC Voltage measurements are at 20,000 ohms per voit; AC Voltages 60 OK i 8 > | i 54 y ۱ 
j — at 1,000 ም pet n : 7 1509 70K 870 2020 OKO E { i " på 
. €t connections are shown as bortom views. — lli 4 E 
3. Measured values are from socket pin to common negative, T ALEN INF M" POSITION UNLESS NOTED zs m !። 33 
4. Line voltage maintained at 117 volts for voltage readings. EM © MEASURED IN "AM" POSITION ! 35 ! 25 23 
3. Nominal tolerance on component values makes possible a variation of + TAKEN WITH VACUUM TUBE VOLTMETER [ $ ፳። 27 
+ 10% in voltage and resistance readings. a ይ !ኒ ` i 
6. Volume controi at maximum, no signal apphed for voltage measure: ! 8 13 ፳2 
ments, -3 [ " 8 
& i & '፡ E 
A PHOTOFACT STANDARD NOTATION SCHEMATIC Po: 15 5 
O Heword W. Som & ری‎ Ine. 1952 —A 








ZENITH J-733 G.R.Y. CH. 7-503 








